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£SJ ' Using the Sao Paulo potential and the barrier penetration formalism we have calculated the 

astrophysical factor S(E) for 946 fusion reactions involving stable and neutron-rich isotopes of C, 
O, Ne, and Mg for center-of-mass energies E varying from 2 MeV to ~ 18-30 MeV (covering the 
r-r ' range below and above the Coulomb barrier). We have parameterized the energy dependence S(E) 

by an accurate universal 9-parameter analytic expression and present tables of fit parameters for all 
the reactions. We also discuss the reduced 3-parameter version of our fit which is highly accurate at 
energies below the Coulomb barrier, and outline the procedure for calculating the reaction rates. The 
results can be easily converted to thermonuclear or pycnonuclear reaction rates to simulate various 
nuclear burning phenomena, in particular, stellar burning at high temperatures and nucleosynthesis 
in high density environments. 
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PACS numbers: 25.70.Jj;26.50.+x;26.60.Gj,26.30.-k 



I. INTRODUCTION 



Nuclear reactions are extensively studied theoretically and in laboratory experiments. They are important for 
modelling many physical phenomena occurring in astrophysical environments, such as energy production and nucle- 
osynthesis in stars at all stages of their evolution (e.g., Refs. [H-dJ]). Nuclear reactions are important for the structure 
and evolution of main sequence and red giant stars, during the late pre-supernova phase of massive stars and during 
, core-collapse supernova explosions. 

Moreover, nuclear burning is also important in high-density stellar environments of white dwarfs and neutron stars 
which are compact stars at the final stage of their evolutionary development Q • The burning drives nuclear explosions 
. in surface layers of accreting white dwarfs (nova events), in cores of massive accreting white dwarfs (type la supernovae) 
[E HI) and in surface layers of accreting neutron stars (type I X-ray bursts and superbursts; e.g., Refs. )• The 

nova events and type I X-ray bursts are mostly produced by the burning of hydrogen in the thermonuclear regime, 
without any strong effect of plasma screening on Coulomb tunneling of the reacting nuclei. T ype la supernovae and 
superbursts are driven by the burning of carbon, oxygen, and heavier elements (e.g., Refs. |7H10l|) at high densities, 
where the plasma screening effect can be substantial. It is likely that pycnonuclear burning of neutron-rich nuclei 
(e.g., 34 Ne+ 34 Ne) in the inner crust of accreting neutron stars in X-ray transients [Tol-[T2| (in binaries with low-mass 
companions) provides an internal heat source for these stars. If so, it powers fl3ll thermal surface X-ray emission of 
neutron stars observed in quiescent states of X-ray transients (see, e.g., Refs. |lCt [Til. Il5j). 

Nuclear fusion occurs in a wide range of temperatures and densities of stellar matter (at densities p < 10 10 g cm~ 3 
in white dwarfs and at p < 10 13 g cm -3 in neutron stars). It can proceed in five regimes as described by Salpeter and 
Van Horn [16| (also see |17h2(J | and references therein). These are two thermonuclear regimes (with weak and strong 
plasma screening), two pycnonuclear regimes (due to zero-point vibrations of atomic nuclei in crystalline lattice, with 
and without thermal effects in nucleus motion), and the intermediate thermo- pycnonuclear regime. The burning may 
involve many different, stable as well as very neutron-rich and unstable nuclei. Neutron-rich nuclei are especially 
important in deep neutron star crust, where they can be stabilized against beta-decay by the presence of the Fermi 
sea of highly energetic degenerate electrons 0, Hl[ . 

The nuclear fusion rates depend directly on the reaction cross section which can be expressed in terms of the 
astrophysical factor S(E), with E as the center-of-mass energy of the interacting nuclei. Stellar burning often proceeds 
at low temperatures with sub-picobarn reaction cross sections that are usually not accessible by direct measurements 
in laboratory experiments. Therefore, it is necessary to calculate S(E) for the reactions of interest by a reliable 
theoretical method in the important energy range and approximate the data by analytical expressions for rapid 
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conversion into thermonuclear or pycnonuclear reaction rates as outlined in our previous work [l8j]. In this paper, 
we calculate (Sec. |TTJ) the astrophysical factors S(E) for 946 fusion reactions involving different isotopes of C, N, 
O, Ne, and Mg (between the valley of stability and the neutron drip line) using the barrier penetration model and 
the Sao Paulo potential [22j ■ We approximate our results (Sec. IIII[) by analytic expressions convenient for real time 
applications. A numerical example is discussed in Sec. IIVI calculation of the reaction rates is outlined in Sec. |Vj and 
we conclude in Sec. |VH 



II. CALCULATION OF ASTROPHYSICAL S-FACTORS 



The cross section a(E) for a fusion reaction of two nuclei, 

(A 1 ,Z 1 ) + (A 2 ,Z 2 ), (1) 
at the center-of-mass energy E can be expressed in terms of the astrophysical factor S{E) by 

a(E) = i exp(-27T77) S(E), (2) 



where rj = Z\Z 2 e 2 j (hv) is the Sommerfeld parameter, v = y/2E/p the relative velocity of reacting nuclei at large 
separations, and p the reduced mass. The factor exp(— lixrj) comes from the probability of penetration through the 
Coulomb barrier Vc{r) — Z\Z 2 e 2 Jr with zero orbital angular momentum, £ — 0, assuming that the barrier extends 
to r — > (for point-like nuclei); 1/E factorizes out the well-known pre-exponential low-energy dependence of o{E). 
The advantage of this approach is that S(E) is a much more slowly varying function of E than exp(— Imf) and o{E). 
It is easier to extrapolate S(E) to low energies E of astrophysical interest, than <r(E). 

We calculate S(E) for a number of fusion reactions using the Sao Paulo potential in the context of the barrier 
penetration model as outlined in previous studies pj], EH HH ■ The Sao Paulo potential is a parameter-free model 
for the real part of the nuclear interaction. Underpinning this potential are the contributions from nonlocality 
due to quantum effects arising from the Pauli exclusion principle }23l - l26l ]. The interaction takes into account the 
exchange of nucleons between reacting nuclei. The potential has been extensively tested in the description of different 
nuclear interaction processes (such as quasi-elastic scattering and fusion reactions) , over a broad spectrum of energies 
[22l [23l [27}- 35] . In the context of the Sao Paulo potential, the real part of the nuclear interaction is associated with 
the folding potential through the relation 

V SP (r, E) = V F (r) exp(-4v 2 /c 2 ), (3) 

where r is a distance between the centers of the reactants, and c is the speed of light. The exponential term houses 
the effects of Pauli nonlocality. The relative velocity v(r, E) of the nuclei in the given model at a separation r is 
defined as 



v 2 (r, E) = (2/n)[E- V c (r) - V SP (r, E)] , (4) 

where Vc(r) is the Coulomb potential. 

The folding potential used in Eq. © has a field strength of Vb = —456 Mev fm 3 ; it is given by 

V F (r) = J px(n) p 2 {r 2 ) Vq 5(r - r x + r 2 ) dr x dr 2 . (5) 

It is convoluted over the nuclear matter densities p\{r\) and p 2 {r 2 ) of the nuclei involved in the reaction. This 
technique is called the zero-range approach for the folding potential. It is equivalent [23] to adopting the M3Y 
effective nucleon-nucleon interaction with nucleon densities of nuclei. 

The barrier penetration model calculates the reaction cross section a(E) using the standard partial wave (£ = 
0, 1, . . .) decomposition and the effective potential V e g(r, E). The latter is constructed from the contributions of the 
Coulomb, nuclear and centrifugal potentials, 

V cS (r, E) = V C (r) + V SP (r, E) + " J \ > . (6) 

2pr z 

At low energies of our interest, the main contribution to <j(E) comes from the £ = (s-wave) channel. Once a(E) is 
calculated, we determine S(E) from Eq. @. 
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TABLE I: Fusion reactions (Ai,Zi) + (A2, Z2) under consideration 



Reaction 


Ai 


A 2 


£"max 


Nr. of 


Table 


type 


even 


even 


MeV 


cases 


of fits 


c + c 


10-24 


10-24 


17.9 


36 


InJ 


c + 


10-24 


12-28 


17.9 


72 


EH 


C+Ne 


10-24 


18-40 


19.9 


96 


na 


C+Mg 


10-24 


20-46 


19.9 


112 


El 


O + O 


12-28 


12-28 


19.9 


45 


EH 


O+Ne 


12-28 


18-40 


21.9 


108 


EH 


O+Mg 


12-28 


18-46 


21.9 


126 


|VIII| 


Ne+Ne 


18-40 


18-40 


21.9 


78 




Ne+Mg 


18-40 


20-46 


24.9 


168 


13 


Mg+Mg 


20-46 


20-46 


29.9 


105 





The systematics for the matter densities pi(r\) and piir^) obtained with a two-parameter Fermi (2pF) [23j shape 
might not be appropriate to pro vide the nuclear potential for reactions involving neutron-rich nuclei. The relativistic 
Hatree-Bogoliubov approach |36ll37| has been shown to perform well in describing nuclear properties across the nuclear 
chart, including the region of neutron-rich nuclei (36l. l38l. l39j . In thepresent manuscript, the density distributions of 
all nuclei were obtained within this approach, employing the NL3 [38[ parametrization of the relativistic mean field 
Lagrangian. For that reason, the values of S(E) computed for some reactions ( 12 C+ 12 C, 12 C+ 16 0, 16 0+ 16 0), which 

18] using the 2pF model, are now somewhat different. 

27] the Sao Paulo potential with the NL3 nucleon density distribution in the context 
of the barrier penetration model and calculated S(E) for a number of reactions involving stable and neutron-rich 
nuclei. The results were compared with experimental data and with theoretical results calculated by other models 
such as coupled-channels and fermionic molecular dynamics ones. As detailed in (22[, the Sao Paulo potential gives 
reasonably accurate S(E) for non-resonant nuclear reactions; the method is parameter-free and relatively simple for 
generating a set of data for many reactions involving different isotopes. 

Here we calculate astrophysical .S'-factors for 946 fusion reactions involving combinations of carbon, oxygen, neon, 
and magnesium isotopes as summarized in Table Q] We consider 10 reaction types, such as C+C and O+Ne, with the 
range of mass numbers for both species given in Table |U For each reaction, we compute S{E) in the energy range 
from 2 MeV to a maximum value E max (also given in Table H]) in energy steps of 0.1 MeV. The value of -E max was 
chosen in such a way that wide energies ranges below and above the Coulomb barrier are covered. The fifth column 
in Table U presents the number of considered reactions of a given type and the last column refers to a table which lists 
fit parameters of analytic approximation to S(E) for such reactions (Sec. IIIip . 

In this study we focus on systems of even-even nuclei. Due to pairing, these nuclei are expected to be more stable 
in the astrophysical burning environments in question, for instance, in an accreted crust of a neutron star (JTj] . 

The quality of our data can be deduced from the analysis of Ref. [22[ . We calculate a set of resonance-averaged 
5(£')-factors. Their values are uncertain due to nuclear physics effects - due to using the Sao Paulo model with 
the NL3 nucleon density distribution. The uncertainties were estimated [22| in comparison with other theoretical 
models and available experimental data. For the reactions involving stable nuclei, typical uncertainties are expected 
to be within a factor of 2, with maximum up to a factor of 4. For the reactions involving unstable nuclei, typical 
uncertainties can be as large as one order of magnitude, reaching two orders of magnitude at low energies for the 
reactions with very neutron-rich isotopes. These uncertainties reflect the current state of art in modelling the nuclear 
structure and fusion reaction mechanism; they affect S(E) and should be taken into account while using the data. 
The advantage of our data set is that it is wide and uniform. Note that the uncertainties in S(E), a factor of 2-10, 
may have no strong effect on the results of modelling of nuclear burning phenomena [22j . 



we considered previously 
We have already used 




III. ANALYTIC APPROXIMATION OF THE ASTROPHYSICAL S-FACTORS 



All S'-factors calculated here have been approximated by the analytic expression 

L 1 + exp[(E c - E)/D\ J 
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In this expression, E is a center-of-mass energy of reacting nuclei expressed in MeV, and Ec, D; B\, B 2 , B 3 ; C%, C 2 , 
C 3 , and C4 are nine fit parameters for each reaction. These parameters are described below; their values are given in 
Tables ITTVlXIl - one table for each of the reaction types listed in Table HI We express S(E) in MeV b. 

Equation generalizes the expression we suggested earlier (e.g., Ref. (22[) with some terms rearranged for easier 
use. It contains additional fit parameters to accommodate a much larger number of fusion reactions and a broader 
energy range with one format. The 5(-E)-data calculated for each reaction were fitted using Eq. ([7|) over a total energy 
range (from 2 MeV to E max ) indicated in Table fl] 

The fit parameters in Eq. JJJ, presented in Tables HBlXIl for different reactions, have clear physical meaning: 

• The parameter Eq (expressed in MeV) is approximately equal to the height of the Coulomb barrier. It divides 
the energy range into that below the barrier (E < Eq) and that above the barrier (E > Eq), where 5(£')-curves 
show distinctly different behaviors. 

• The parameter D (expressed in MeV) characterizes a narrow energy width (D ~ 1 MeV) of the transition 
region (at \E — Ec\ < 2D) between the energy ranges below and above the Coulomb barrier. This transition is 
governed by the function (of the Fermi-Dirac type) 



1 + exp[(£ c - E)/D] ' v ' 

which tends to below the barrier and tends to 1 above the barrier. 

• The parameter B\ determines 5(0) (expressed in MeV b): 

5(0) = exp(Bi) MeV b. (9) 
The accuracy of extrapolating the approximated S(E) to E — > is high, as discussed below. 

• The parameters B 2 (expressed in MeV -1 ) and B 3 (expressed in MeV -2 ) specify the energy dependence of S(E) 
at E < Ec as 

S(E) = 5(0) exp(B 2 E + B 3 E 2 ) MeV b. (10) 

Therefore, S(E) at E < Ec is actually determined by three parameters B 1: B 2 , and B 3 out of the 9. This sub- 
barrier energy range is sufficient for the majority of applications to stellar burning (Sec.|V|. The 3-parameter fit 
remains quite accurate (within few tens percent) at E < Ec — 2D (but becomes divergent at higher E; see Sec. 
IIVI for an example). The same parameters B\, B 2 , and B 3 contribute also to the S(E) dependence at E > Ec 
[see Eq. ([TT])]. 

• The parameters C\ (dimensionless) , C 2 (expressed in MeV -1 ), C 3 (expressed in MeV -2 ), and C4 (expressed in 
MeV -3 ), together with B\, B 2 , and B 3 , specify the S(E) dependence at E > E c (say, at E > E c + 2D), 

S(E) = 5(0) exp[C\ + {B 2 + C 2 )E + (C 3 + B 3 )E 2 + C 4 E 3 } MeV b. (11) 

• In the last columns of Tables ITlTlXIl we give S (in percentage), which is the maximum relative error of fitted 
S(E) values for each reaction over the energy grid points. 

Note that the maximum fit error S does not exceed 16% for all the reactions in this study (and is much lower in 
many cases). The maximum errors ~10— 16% occur only for reactions involving very neutron-rich nuclei. For the 
majority of reactions, maximum errors are realized either at E ~ Ec or at E ~ B mra . Root-mean-square relative 
errors over the energy grid points are a factor of 2 to 3 lower than maximum errors 5. Considering the much larger 
uncertainties associated with the nuclear-physics input of the calculated S(E) (Sec. |TTJ) , our fit accuracy can be 
regarded as unnecessarily good. We keep it because it is good for a wide uniform data set. We expect that the 
same Eq. ([7]) can be used to approximate S(E) for other reactions, as well as for the here discussed reactions when 
recalculated (in the future) with more advanced nuclear physics models. As for the present S(E) data, they could 
have been approximated by Eq. retaining 7 parameters out of the 9 (putting B 3 = C4 = 0). The fit errors would 
be higher; in some cases the maximum errors would reach 30-40%. 

Our calculations of S(E) are limited by E > 2 MeV. Because of technical reasons (to solve the problem of quantum 
tunneling through a very thick Coulomb barrier) we cannot directly calculate 5(0). However, our fit expression |J7|) is 
arranged in such a way that it insures the low-energy dependence S(E) = exp(£>i + B 2 E + B 3 E 2 ) that is predicted 
on theoretical grounds (e.g., Ref. 0). Moreover, while fitting the data we have tried to reach best fit accuracy at low 
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E (that is most important for astrophysical applications). For that purpose, any S(E) fit was done in three stages. 
First, we have fitted all data points by Eq. ([7]) and determine preliminary values of all fit parameters. Second, we 
have fitted only subbarier S(E) points (2 MeV < E < E c - 2.5D) by Eq. (TO) to find B Xl B 2 , and B 3 (obtaining thus 
an accurate description at low E). Third, we have refitted the entire S(E) data set by Eq. ([7]) with the fixed values 
of Bi, B 2 , and B 3 (as found at the previous stage) and obtain thus final values of Ec, D, C\,. . . C4. Accordingly, we 
expect that the fit enables one to correctly determine the expansion terms B\, B 2 , and B3, and extrapolate to E = 0. 
To check this point, we calculated 5(1 MeV) = 1.73 2 x 10 84 MeV b for the 46 Mg+ 46 Mg reaction; it differs from the 
extrapolated value of 1.839 x 10 84 MeV b only by 6%. This indicates that the extrapolation to E — > should be 
reliable. 




5 10 15 20 

E [MeV] 

FIG. 1: (Color online) Analytic approximations of S(E) for the C+C reactions involving different isotopes. The curves from 
bottom to top refer to (Ai,A 2 )= (10,10), (12,12), (12,16), (12,20), (16,16), (12,24), (16,20), (16,24), (20,20), (20,24), and 
(24,24) reactions. Solid curves show the 9-parameter approximation (JjJ; dashed curves (plotted at E < Ec + 0.3 MeV) show 
the 3-parameter approximation (flQ)) . Filled dots correspond to E — Ec- 



As an example, Fig. Q] presents the approximated S(E) dependence for the C+C reactions with (A±, A 2 )= (10,10), 
(12,12), (12,16), (12,20), (16,16), (12,24), (16,20), (16,24), (20,20), (20,24), and (24,24). The solid lines show our 
9-parameter approximation (J7J); they coincide with the calculated data points in the adopted logarithmic S'-scale. 
Thus we do not present the calculated points to simplify the figure. We plot our fit expression not only in the energy 
range, where calculations are done (from 2 to 17.9 MeV, Table|T]), but extrapolate also beyond this range (from E = 2 
MeV to E = 0, and from 17.9 MeV to 20 MeV). The thick dots mark the Coulomb barrier threshold, E = E c . 
One can see that, indeed, the behavior of S(E) below and above the Coulomb barrier is distinctly different, and the 
transition from one regime to the other takes place within a narrow energy range at £ k Eq- For heavier isotopes 
(with larger nucleus radii), the Coulomb barrier decreases, which increases the S(E) curve. The value of 5(0) for the 
reaction involving heaviest isotopes ( 24 C+ 24 C) is approximately 15 orders of magnitude larger than for the reaction 
of lightest isotopes ( 10 C+ 10 C). Finally, the dashed curves in Fig. Q] show our 3-parameter S(E) approximation (| 10[) . 
It is seen to be fairly accurate below the Coulomb barrier, but becomes inaccurate in the vicinity of E = Eq and at 
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larger E. 



t — i — i — i — I — i — i — i — i — I — i — i — i — r 




io C + io C 



Q I I I I I I I I I I I I I I I I 

10 20 30 

E [MeV] 

FIG. 2: (Color online) Analytic approximation © of S(E) for 36 C+C reactions, 112 C+Mg reactions, and 105 Mg+Mg 
reactions (Table [TJ> . The curves for each reaction type are enclosed by the (thick) curves for the (indicated) reactions involving 
lightest and heaviest isotopes. Filled dots refer to E = Ec- 



Figure [5] shows the S(E) dependence for all 36 C+C reactions, 112 C+Mg reactions, 105 Mg+Mg fusion reactions 
considered in this study (Table H]). The curves are 9-parameter fits ([7]), and the thick dots again mark the Coulomb 
barrier threshold, E = Ec- The curves for each fusion type (C+C, C+Mg, Mg+Mg) are enclosed by the thick 
curves for the reactions involving lightest and heavies isotopes (for instance, 10 C+ 20 Mg and 24 C+ 46 Mg, in the case 
of C+Mg reactions). The general 5(i?)-behavior is seen to be the same as for C+C reactions. The difference of S(E) 
values, especially at low E, for different reactions can be extremely large. For example, the difference of 5(0) for the 
46 Mg+ 46 Mg and 10 C+ 10 C reactions is approximately 70 orders of magnitude. 



IV. NUMERICAL EXAMPLE 

As an example, we calculate S(E) for the 20 Ne+ 24 Mg reaction at E =5 McV. According to Table HI fit parameters 
for the Ne+Mg reactions are listed in Table IXl The reaction in question corresponds to A\ = 20 and = 24. From 
line 17 of Table IXl we obtain the fit parameters: 
E c = 19.019 MeV, D = 0.88 MeV; 

Bi = 100.480, B 2 = -0.3985 MeV~\ B 3 = -0.00583 MeV" 2 ; 

d = -40.079, C 2 = 6.6560 MeV" 1 , C 3 = -0.33863 MeV" 2 , C 4 = 0.005087 MeV~ 3 . 
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FIG. 3: (Color online) Top: Analytic approximations of S(E) for the 20 Ne+ 24 Mg reaction. The solid and dashed lines are, 
respectively, the 9- and 3-parameter approximations and (|10|) . The filled dot refers to E = Ec- Bottom: Relative errors of 
these approximations with respect to computed data. The dotted line shows zero error to guide the eye. 



Using Eq. at E = 5 MeV we have 

5(5 MeV) = exp 1 100.480- 0.3985 x 5 - 0.00583 x 5 2 

-40.079 + 6.6560 x 5 - 0.33863 x 5 2 + 0.005087 x 5 3 l 
+ 1 + exp [(19.019 -5)/0.88] J 

= 5.1223 x 10 42 MeV b. (12) 

In this particular example, the fitted value deviates only by 0.006% from the value 5(5 MeV) = 5.1226 MeV b 
calculated using the Sao Paulo potential. 

Since our chosen energy E = 5 MeV is lower than the Coulomb barrier height, Eq ~ 19 MeV, we can also calculate 
S(E) using our 3-parameter fit. From Eq. ([§]) we obtain 

5(0) = exp(100.480) = 4.3459 x 10 43 MeV b, (13) 

and from Eq. (|10[) we have 

5(5 MeV) = 4.3459 x 10 43 exp(-0.3985 x 5 - 0.00583 x 5 2 ) 

= 5.1223 x 10 42 MeV b, (14) 

in excellent agreement with the result (fl~2"|) of the 9-parameter fit. 

The S(E) dependence for the 20 Ne+ 24 Mg reaction is plotted in the upper panel of Fig. [3] The solid and dashed 
lines are the 9- and 3-parameter fits, respectively. In the lower panel we show relative errors of fitted values of S(E) 
[not of log S(E)} with respect to the calculated values. We see that the 9-parameter fit is accurate over the entire 
energy range, in which original S(E) values have been calculated (Table QJ. The maximum fit error of ~1.2% occurs 
at E = 15.8 MeV (and the root-mean-square fit error over all grid points is ~ 0.6%). The three-parameter fit (fTU|) 
stays highly accurate below the Coulomb barrier but diverges when E exceeds Ec- For instance, at E — 25 MeV it 
overestimates S(E) by more than two orders of magnitude. 
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V. REACTION RATES 

In the following we discuss the calculation of fusion reaction rates R [cm~ 3 s _1 ] in stellar environments. Any reaction 
rate R depends on the environmental conditions such as temperature, density and composition of stellar matter. We 
cannot present tables of the reaction rates covering the entire parameter space but give a short description how the 
tabulated S'-factors can be easily utilized for deriving the reaction rates. 

We limit our discussion to the formalism for non-resonant reaction rates since the calculated S'-factors presented 
here are entirely characterized by non-resonant cross section behavior. If the cross section is dominated by strong 
resonances the formalism should be modified by adding the resonance contribution separately (e.g., Ref. [4lj). 

As a rule, the main contribution to non-resonant rates comes from nucleus-nucleus collisions in a narrow energy 
range E ks E p k, and S(E) is a slowly varying function of E. Then R can be expressed through S{E P \ S ). In particular, 
in the thermonuclear regime, neglecting the effects of plasma screening, E p k is the standard Gamow-peak energy and 
the reaction rates are given by the well-known classical theory of thermonuclear burning (e.g., Refs. [H-Q)- This 
regime is realized at sufficiently high temperatures of stellar matter when the nuclei form almost ideal Boltzmann 
gas. Even in this regime E p ^ is typically lower than Eq, and S(E) can be approximated by our 3-parameter fit 
(fTUj) without any loss of accuracy in the reaction rate. If, however, one needs an accurate reaction rate at so high 
temperatures that E p k > Ec, one should exactly calculate the rate by integrating over E with the full 9-parameter 
fit ([7]) for S(E). The same fit can also be used for evaluating the reaction cross sections a(E) in astrophysical studies 
and nuclear physics laboratory experiments. 

At lower temperatures the Gamow peak approach remains as a valid approximation but one should take into account 
the plasma screening effects and a possible transition to the pycnonuclear burning regime. In this case the equations 
for reaction rates should be modified. These modifications are described in the literature (e.g., Refs. jl7H20j and 
references therein). They are model-dependent, but in any case they contain the values of S(E) at certain "Gamow- 
peak" energies E p ^ (that are also modified by the plasma screening and pycnonuclear burning effects, and depend on 
T and p). Such energies are typically much lower than Ec, so that our 3-parametcr fits apply. 

Specifically, Ref. [17j j gives the expressions (Sec. III.G of [H) for reaction rates in one-component ion plasma in 
all 5 burning regimes. Ref. fl8| | generalizes these expressions (Sec. III.G of [Hj]) to the case of multicomponent ion 
plasma. The authors of Refs. |l9j and [2(| present more accurate calculations and approximations of reaction rates in 
one-component and multi-component ion plasma, respectively. They use the WKB Coulomb tunneling approximation 
in a radial mean field plasma potential (that was extracted from extended Monte Carlo simulations of classical strongly 
coupled ion plasmas). Their results are valid in the thermonuclear burning regime and in the intermediate thermo- 
pyeno nuclear regime (it is possible that they can also be extended to lower temperatures). In these regimes, the 
enhancement factors of nuclear reaction rates due to plasma screening effects, given in Refs. |17h20| |. are in a reasonably 
good agreement. In the pycnonuclear regimes (at zero temperature and with thermal enhancement) the results [13; 13 
are model dependent due to plasma physics uncertainties. For that reason, the authors of [13, EH present optimal 
(recommended) as well as maximum and minimum theoretical reaction rates. 

Note an omission in Ref. [17]: the expression for the parameter A, given by Eq. (24) in 
burning models in face-centered cubic crystals has to be divided by 2 1 / 3 . This omission did not affect our choice of 
optimal, maximum, and minimum reaction rates in [13], and our results in [l8| . In addition, notice two typos in [l8j . 
In Eq. (32) of [H[ there should be the exponent sign exp before the last term in brackets in the expression for F pyc ; 
in Eq. (33) the product XiXj must be replaced by XiXj. Also notice that in Refs. [13, EH we neglected the Coulomb 
shifts of nucleus energy levels in dense matter in the expression for _E p k at low temperatures (in pycnonuclear burning 
regimes). These effects can influence the reaction rates at low T if S(E) is not a very slowly varying function of 
E. Such shifts of E p k have been mentioned in the literature (e.g., Ref. [4lj] ) and were parameterized in 20]. We 
recommend to use Eq. (35) of Ref. [20] to calculate _E p k at all densities and temperatures. The use of Eq. (40) of 
Ref. [HI is also possible (gives correct rates of the reactions of study, within nuclear physics uncertainties, for those 
densities and temperatures, where these reactions are most efficient). 

For illustration of the procedure, Fig. [4] presents the rate of the previously discussed example 20 Ne+ 24 Mg as a 
function of density and temperature of matter composed of 20 Ne and 24 Mg nuclei with equal number densities of Ne 
and Mg nuclei. The rate is calculated using the optimal model of the reaction rate from Ref. 18]. We show a wider 
p — T range than the range, where these nuclei can really exist in stellar matter, in order to demonstrate all features 
of the reaction rate; these features are qualitatively the same for all reactions of our study. One can see a strong 
temperature dependence of the rate at high T in the thermonuclear burning regimes, and a strong density dependence 
at high p and low T in the pycnonuclear regimes. 

Finally, let us note again that nuclear physics uncertainties of our calculated S(E) are not small (Sec. [TTJ) and they 
translate into uncertainties in the reaction rates. However, as we analyzed in [22|, such uncertainties are often not 
very important for astrophysical applications. 



17J, for pycnonuclear 
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12 8 



FIG. 4: (Color online) Density-temperature dependence of the 20 Ne+ 24 Mg reaction rate in an 20 Ne- 24 Mg mixture with equal 
number fractions of Ne and Mg. 



VI. CONCLUSIONS 

Using Sao Paulo method and the barrier penetration model we have calculated the astrophysical S'-factor as a 
function of energy for 946 fusion reactions involving various isotopes of C, O, Ne, and Mg, from the stability valley 
to very neutron-rich nuclei. The calculations have been performed on a dense grid of center-of-mass energies E, from 
2 MeV to 18-30 MeV, covering wide energy ranges below and above the Coulomb barrier. 

We fit calculated S(E) values by a simple and accurate universal 9-parameter analytic formula, and present tables 
of fit parameters for all the reactions. The fit error does not exceed 16%. The formula allows extrapolating S(E) 
outside the considered energy range, particularly, to lower energies E — > of astrophysical interest. We have also 
shown that the reduced fit expression, containing 3 fit parameters out of 9, is fairly accurate at energies below the 
Coulomb barrier and sufficient for accurate calculations of the reaction rates at not too high temperatures of stellar 
matter. 

Our results can be used in computer codes for calculating nuclear fusion rates and simulating various phenomena 
associated with nuclear burning in high temperature and/or high density astrophysical and laboratory plasmas. In 
particular, they can be used for modelling nuclear burning in massive accreting white dwarfs (type la supernovae) or 
in accreting neutron stars (superbursts, deep crustal burning in X-ray transient sources). Nuclear burning at high 
densities in these compact stars can involve neutron-rich nuclei considered in the present paper. 

The calculated S(E) factors are rapidly varying functions of energy E. Their values for various reactions can differ 
by many orders of magnitude. On the other hand, their energy dependence looks self-similar over a broad spectrum 
of the reactions. We will address these findings in a separate publication. 
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TABLE II: Fit parameters for C+C reactions 



Ai 


A 2 


E C 


D 


Si 


B 2 


B 3 


Ci 


c 2 


c 3 


C*4 


8 


10 


10 


6.871 


0.91 


34.213 


-0.3307 


-0.0109 


4.668 


-1.1271 


0.0348 


0.00021 


4 


10 


12 


6.988 


0.92 


35.713 


-0.3693 


-0.0121 


4.734 


-1.1528 


0.0378 


0.00018 


3 


10 


14 


6.663 


0.87 


38.031 


-0.4182 


-0.0166 


5.762 


-1.5058 


0.0646 


-0.00025 


4 


10 


16 


6.379 


0.83 


39.941 


-0.4733 


-0.0166 


6.550 


-1.7790 


0.0833 


-0.00062 


4 


10 


18 


6.123 


0.78 


41.647 


-0.5158 


-0.0183 


7.396 


-2.0754 


0.1051 


-0.00105 


5 


10 


20 


5.905 


0.73 


43.156 


-0.5415 


-0.0227 


8.261 


-2.3877 


0.1307 


-0.00150 


5 


10 


22 


5.718 


0.72 


44.608 


-0.6266 


-0.0169 


8.415 


-2.5025 


0.1368 


-0.00176 


6 


10 


24 


5.532 


0.68 


45.942 


-0.6489 


-0.0232 


9.160 


-2.8043 


0.1645 


-0.00224 


6 


12 


12 


7.134 


0.94 


37.333 


-0.4065 


-0.0137 


4.881 


-1.1909 


0.0418 


0.00014 


3 


12 


14 


6.775 


0.88 


39.943 


-0.4693 


-0.0173 


5.888 


-1.5338 


0.0665 


-0.00024 


3 


12 


16 


6.464 


0.83 


42.101 


-0.5232 


-0.0185 


6.915 


-1.8702 


0.0897 


-0.00068 


4 


12 


18 


6.181 


0.77 


44.052 


-0.5718 


-0.0201 


7.917 


-2.2116 


0.1145 


-0.00116 


5 


12 


20 


5.941 


0.72 


45.791 


-0.6079 


-0.0239 


8.898 


-2.5590 


0.1421 


-0.00168 


6 


12 


22 


5.738 


0.68 


47.356 


-0.6335 


-0.0296 


9.784 


-2.8934 


0.1709 


-0.00219 


6 


12 


24 


5.540 


0.64 


48.901 


-0.6713 


-0.0346 


10.504 


-3.2005 


0.1988 


-0.00271 


7 


14 


14 


6.445 


0.83 


42.784 


-0.5432 


-0.0212 


6.918 


-1.9065 


0.0949 


-0.00072 


4 


14 


16 


6.157 


0.78 


45.169 


-0.6161 


-0.0209 


7.899 


-2.2506 


0.1191 


-0.00123 


5 


14 


18 


5.895 


0.72 


47.295 


-0.6599 


-0.0250 


9.062 


-2.6545 


0.1508 


-0.00182 


6 


14 


20 


5.673 


0.67 


49.193 


-0.6899 


-0.0316 


10.172 


-3.0582 


0.1851 


-0.00244 


6 


14 


22 


5.491 


0.64 


50.988 


-0.7702 


-0.0295 


10.615 


-3.2765 


0.2018 


-0.00285 


7 


14 


24 


5.314 


0.61 


52.703 


-0.8271 


-0.0329 


11.226 


-3.5647 


0.2281 


-0.00338 


7 


16 


16 


5.888 


0.71 


47.701 


-0.6584 


-0.0276 


9.290 


-2.7244 


0.1572 


-0.00190 


6 


16 


18 


5.647 


0.66 


50.013 


-0.7101 


-0.0321 


10.412 


-3.1415 


0.1913 


-0.00255 


6 


16 


20 


5.450 


0.63 


52.154 


-0.7995 


-0.0302 


11.010 


-3.4116 


0.2118 


-0.00305 


7 


16 


22 


5.283 


0.59 


54.027 


-0.8293 


-0.0386 


11.905 


-3.7870 


0.2471 


-0.00367 


7 


16 


24 


5.126 


0.57 


55.926 


-0.9205 


-0.0376 


12.257 


-4.0103 


0.2668 


-0.00414 


7 


18 


18 


5.429 


0.62 


52.543 


-0.8033 


-0.0313 


11.236 


-3.4867 


0.2180 


-0.00317 


7 


18 


20 


5.250 


0.58 


54.785 


-0.8579 


-0.0371 


12.123 


-3.8647 


0.2518 


-0.00380 


7 


18 


22 


5.105 


0.55 


56.843 


-0.9224 


-0.0411 


12.714 


-4.1636 


0.2795 


-0.00435 


7 


18 


24 


4.969 


0.53 


58.794 


-0.9577 


-0.0519 


13.358 


-4.5109 


0.3164 


-0.00496 


7 


20 


20 


5.093 


0.56 


57.224 


-0.9562 


-0.0368 


12.674 


-4.1534 


0.2762 


-0.00436 


8 


20 


22 


4.962 


0.53 


59.416 


-1.0251 


-0.0416 


13.237 


-4.4575 


0.3055 


-0.00493 


7 


20 


24 


4.842 


0.51 


61.533 


-1.0938 


-0.0480 


13.656 


-4.7418 


0.3355 


-0.00548 


7 


22 


22 


4.855 


0.50 


61.619 


-1.0111 


-0.0631 


14.084 


-4.9010 


0.3558 


-0.00561 


7 


22 


24 


4.741 


0.50 


63.978 


-1.1768 


-0.0534 


14.023 


-5.0149 


0.3638 


-0.00601 


8 


24 


24 


4.651 


0.48 


66.298 


-1.2295 


-0.0667 


14.396 


-5.3244 


0.4013 


-0.00658 


10 



TABLE III: Fit parameters for C+0 reactions 



A c A 


E C 


D 


Si 


B-2 


B 3 


Ci 


c 2 


c 3 


d 


5 


10 


12 


8.852 


1.01 


41.846 


-0.3041 


-0.00687 


7.253 


-1.2828 


0.03300 


-0.000026 


4 


10 


14 


8.987 


1.03 


43.349 


-0.3366 


-0.00878 


7.175 


-1.2850 


0.03506 


-0.000019 


4 


10 


16 


8.846 


0.99 


45.102 


-0.3716 


-0.01071 


7.277 


-1.3364 


0.03825 


-0.000013 


4 


10 


18 


8.633 


0.98 


46.767 


-0.4065 


-0.01172 


7.928 


-1.4902 


0.04489 


-0.000014 


4 


10 


20 


8.411 


0.94 


48.281 


-0.4381 


-0.01273 


8.381 


-1.6072 


0.04990 


-0.000013 


5 


10 


22 


8.170 


0.90 


49.719 


-0.4684 


-0.01350 


8.855 


-1.7305 


0.05484 


-0.000008 


5 


10 


24 


7.896 


0.84 


51.164 


-0.5000 


-0.01397 


9.395 


-1.8751 


0.06053 


-0.000012 


5 


10 


26 


7.683 


0.81 


52.507 


-0.5320 


-0.01509 


9.691 


-1.9846 


0.06568 


-0.000007 


5 


10 


28 


7.490 


0.77 


53.757 


-0.5629 


-0.01598 


9.968 


-2.0909 


0.07068 


-0.000007 


5 


12 


12 


8.927 


1.00 


43.965 


-0.3440 


-0.00786 


7.522 


-1.3307 


0.03524 


-0.000015 


4 


12 


14 


9.120 


1.03 


45.591 


-0.3758 


-0.01009 


7.393 


-1.3221 


0.03711 


-0.000006 


4 


12 


16 


8.998 


1.00 


47.541 


-0.4158 


-0.01195 


7.454 


-1.3683 


0.04019 


-0.000005 


4 


12 


18 


8.775 


0.98 


49.415 


-0.4515 


-0.01336 


8.239 


-1.5457 


0.04790 


-0.000007 


4 


12 


20 


8.538 


0.94 


51.135 


-0.4864 


-0.01445 


8.785 


-1.6799 


0.05356 


-0.000008 


5 


12 


22 


8.273 


0.89 


52.781 


-0.5199 


-0.01532 


9.383 


-1.8269 


0.05942 


-0.000007 


5 


12 


24 


7.969 


0.83 


54.449 


-0.5552 


-0.01588 


10.055 


-1.9974 


0.06594 


-0.000006 


5 


12 


26 


7.744 


0.79 


55.991 


-0.5920 


-0.01704 


10.408 


-2.1236 


0.07187 


-0.000007 


5 


12 


28 


7.538 


0.75 


57.422 


-0.6237 


-0.01847 


10.784 


-2.2543 


0.07816 


-0.000007 


5 


14 


12 


8.479 


0.94 


46.933 


-0.3989 


-0.00996 


8.402 


-1.5560 


0.04440 


0.000001 


5 


14 


14 


8.642 


0.96 


48.836 


-0.4356 


-0.01247 


8.397 


-1.5704 


0.04743 


0.000001 


5 


14 


16 


8.532 


0.93 


51.030 


-0.4811 


-0.01465 


8.595 


-1.6482 


0.05212 


0.000001 


4 


14 


18 


8.317 


0.90 


53.122 


-0.5214 


-0.01643 


9.329 


-1.8235 


0.06004 


0.000002 


5 


14 


20 


8.105 


0.86 


55.040 


-0.5611 


-0.01784 


9.872 


-1.9670 


0.06648 


0.000002 


5 


14 


22 


7.878 


0.81 


56.868 


-0.5996 


-0.01897 


10.413 


-2.1167 


0.07293 


0.000002 


5 


14 


24 


7.635 


0.76 


58.705 


-0.6393 


-0.01991 


10.741 


-2.2299 


0.07592 


0.000099 


5 


14 


26 


7.431 


0.74 


60.402 


-0.6794 


-0.02159 


11.751 


-2.5408 


0.09755 


-0.000296 


5 


14 


28 


7.234 


0.72 


61.988 


-0.7194 


-0.02280 


12.764 


-2.8529 


0.11930 


-0.000711 


6 


16 


12 


8.086 


0.81 


49.366 


-0.4448 


-0.01086 


7.294 


-1.2493 


0.00990 


0.001112 


4 


16 


14 


8.245 


0.89 


51.519 


-0.4847 


-0.01354 


9.463 


-1.8210 


0.05761 


-0.000035 


5 


16 


16 


8.137 


0.86 


53.937 


-0.5333 


-0.01608 


9.863 


-1.9453 


0.06496 


-0.000062 


5 


16 


18 


7.942 


0.82 


56.241 


-0.5807 


-0.01782 


10.451 


-2.1011 


0.07184 


-0.000041 


5 


16 


20 


7.763 


0.79 


58.352 


-0.6253 


-0.01944 


10.918 


-2.2433 


0.07857 


-0.000041 


5 


16 


22 


7.575 


0.75 


60.356 


-0.6673 


-0.02103 


11.383 


-2.3964 


0.08606 


-0.000057 


5 


16 


24 


7.342 


0.72 


62.357 


-0.7103 


-0.02254 


12.733 


-2.7873 


0.11230 


-0.000548 


6 


16 


26 


7.152 


0.70 


64.206 


-0.7550 


-0.02453 


13.743 


-3.1135 


0.13581 


-0.000985 


7 


16 


28 


6.967 


0.68 


65.937 


-0.7991 


-0.02613 


14.768 


-3.4437 


0.15970 


-0.001448 


7 


18 


12 


7.805 


0.78 


51.552 


-0.4858 


-0.01203 


8.742 


-1.6379 


0.03385 


0.000690 


5 


18 


14 


7.900 


0.78 


53.948 


-0.5322 


-0.01443 


8.938 


-1.6840 


0.03718 


0.000714 


4 


18 


16 


7.776 


0.78 


56.575 


-0.5828 


-0.01745 


10.667 


-2.1320 


0.06895 


0.000119 


5 


18 


18 


7.641 


0.76 


59.081 


-0.6384 


-0.01898 


10.893 


-2.2411 


0.07427 


0.000130 


5 


18 


20 


7.474 


0.73 


61.369 


-0.6852 


-0.02120 


12.053 


-2.5731 


0.09674 


-0.000258 


5 


18 


22 


7.288 


0.71 


63.537 


-0.7299 


-0.02337 


13.298 


-2.9361 


0.12170 


-0.000709 


6 


18 


24 


7.075 


0.68 


65.696 


-0.7796 


-0.02495 


14.543 


-3.3215 


0.14842 


-0.001219 


7 


18 


26 


6.897 


0.66 


67.689 


-0.8287 


-0.02725 


15.569 


-3.6648 


0.17392 


-0.001700 


7 


18 


28 


6.724 


0.64 


69.556 


-0.8764 


-0.02930 


16.609 


-4.0129 


0.19998 


-0.002209 


8 


20 


12 


7.569 


0.76 


53.533 


-0.5337 


-0.01221 


9.721 


-1.9331 


0.05220 


0.000352 


5 


20 


14 


7.639 


0.75 


56.139 


-0.5766 


-0.01578 


10.204 


-2.0381 


0.05908 


0.000348 


6 


20 


16 


7.507 


0.71 


58.966 


-0.6326 


-0.01886 


10.470 


-2.0917 


0.05637 


0.000723 


5 


20 


18 


7.378 


0.72 


61.652 


-0.6911 


-0.02090 


12.526 


-2.7034 


0.10491 


-0.000433 


6 


20 


20 


7.220 


0.70 


64.111 


-0.7440 


-0.02316 


13.667 


-3.0438 


0.12845 


-0.000848 


6 


20 


22 


7.045 


0.68 


66.436 


-0.7936 


-0.02556 


14.905 


-3.4192 


0.15497 


-0.001335 


7 


20 


24 


6.844 


0.65 


68.738 


-0.8455 


-0.02786 


16.202 


-3.8320 


0.18471 


-0.001905 


8 


20 


26 


6.678 


0.63 


70.870 


-0.9009 


-0.03017 


17.185 


-4.1773 


0.21094 


-0.002408 


9 


20 


28 


6.515 


0.60 


72.867 


-0.9527 


-0.03257 


18.231 


-4.5395 


0.23882 


-0.002956 


9 


22 


12 


7.374 


0.73 


55.320 


-0.5716 


-0.01375 


10.261 


-2.1262 


0.06371 


0.000219 


6 


22 


14 


7.436 


0.72 


58.133 


-0.6189 


-0.01740 


10.764 


-2.2400 


0.07085 


0.000221 


7 


22 


16 


7.284 


0.69 


61.140 


-0.6764 


-0.02110 


11.927 


-2.5211 


0.08621 


0.000159 


5 


22 


18 


7.148 


0.69 


63.996 


-0.7398 


-0.02336 


14.069 


-3.1605 


0.13707 


-0.001046 


7 


22 


20 


7.003 


0.67 


66.614 


-0.7982 


-0.02570 


15.061 


-3.4764 


0.15910 


-0.001420 


7 


22 


22 


6.838 


0.65 


69.089 


-0.8534 


-0.02820 


16.270 


-3.8574 


0.18657 


-0.001931 


8 


22 


24 


6.649 


0.62 


71.527 


-0.9099 


-0.03081 


17.555 


-4.2806 


0.21787 


-0.002536 


9 



TABLE III: C+0 reactions (continued) 



A c A 


E C 


D 


Si 


B 2 


Bz 


Ci 


c 2 


c 3 


d 


S 


22 


26 


6.489 


0.60 


73.785 


-0.9671 


-0.03381 


18.630 


-4.6586 


0.24733 


-0.003103 


9 


22 


28 


6.339 


0.58 


75.921 


-1.0332 


-0.03501 


19.499 


-4.9865 


0.27269 


-0.003625 


10 


24 


12 


7.136 


0.71 


57.057 


-0.6058 


-0.01671 


12.042 


-2.6397 


0.10188 


-0.000559 


6 


24 


14 


7.182 


0.70 


60.083 


-0.6642 


-0.01954 


12.750 


-2.8106 


0.11307 


-0.000677 


6 


24 


16 


7.063 


0.67 


63.268 


-0.7268 


-0.02349 


13.244 


-2.9421 


0.11703 


-0.000439 


6 


24 


18 


6.932 


0.67 


66.287 


-0.7959 


-0.02583 


15.164 


-3.5342 


0.16427 


-0.001544 


8 


24 


20 


6.786 


0.64 


69.052 


-0.8562 


-0.02886 


16.405 


-3.9210 


0.19239 


-0.002053 


8 


24 


22 


6.632 


0.62 


71.668 


-0.9178 


-0.03135 


17.570 


-4.3033 


0.22051 


-0.002584 


9 


24 


24 


6.454 


0.59 


74.234 


-0.9780 


-0.03443 


18.867 


-4.7418 


0.25380 


-0.003230 


9 


24 


26 


6.304 


0.57 


76.622 


-1.0442 


-0.03702 


19.867 


-5.1112 


0.28301 


-0.003806 


10 


24 


28 


6.160 


0.55 


78.853 


-1.1017 


-0.04043 


20.917 


-5.4981 


0.31433 


-0.004422 


11 



TABLE IV: Fit parameters for C+Ne reactions 



A c 


^4nc 


E c 


D 


Si 


B 2 


B 3 


Ci 




c 2 


c 3 


d 


8 


10 


18 


10.785 


1.04 


51.730 


-0.3382 


-0.00756 


7.339 


-0 


.8795 


-0.00206 


0.000700 


4 


10 


20 


10.645 


1.02 


53.219 


-0.3648 


-0.00852 


7.479 


-0 


.9120 


-0.00205 


0.000775 


4 


10 


22 


10.478 


1.00 


54.584 


-0.3888 


-0.00931 


7.652 


-0 


.9445 


-0.00261 


0.000865 


4 


10 


24 


10.293 


0.97 


55.866 


-0.4115 


-0.00995 


7.929 


-0 


.9977 


-0.00218 


0.000935 


4 


10 


26 


10.000 


0.92 


57.301 


-0.4362 


-0.01044 


8.333 


-1. 


.0738 


-0.00214 


0.001043 


4 


10 


28 


9.774 


0.89 


58.622 


-0.4612 


-0.01129 


8.548 


-1 


.1307 


-0.00184 


0.001138 


4 


10 


30 


9.577 


0.86 


59.832 


-0.4838 


-0.01213 


8.712 


-1 


.1802 


-0.00170 


0.001231 


5 


10 


32 


9.303 


0.83 


61.127 


-0.5103 


-0.01195 


10.051 


-1 


.4841 


0.01442 


0.000957 


5 


10 


34 


9.012 


0.83 


62.398 


-0.5348 


-0.01171 


13.111 


-2 


.1793 


0.05842 


0.000040 


7 


10 


36 


8.757 


0.79 


63.610 


-0.5596 


-0.01152 


13.547 


-2. 


.3000 


0.06210 


0.000044 


7 


10 


38 


8.548 


0.76 


64.739 


-0.5796 


-0.01207 


13.875 


-2. 


.4106 


0.06631 


0.000043 


7 


10 


40 


8.354 


0.74 


65.800 


-0.5989 


-0.01297 


14.894 


-2 


.6830 


0.08311 


-0.000252 


7 


12 


18 


10.947 


1.04 


54.732 


-0.3795 


-0.00876 


7.684 


-0 


.9323 


0.00048 


0.000692 


4 


12 


20 


10.817 


1.03 


56.402 


-0.4078 


-0.00988 


7.852 


-0 


.9693 


0.00072 


0.000768 


4 


12 


22 


10.649 


1.00 


57.944 


-0.4338 


-0.01075 


8.083 


-1. 


.0108 


0.00051 


0.000855 


4 


12 


24 


10.453 


0.97 


59.405 


-0.4585 


-0.01146 


8.402 


-1. 


.0663 


0.00059 


0.000942 


4 


12 


26 


10.127 


0.92 


61.060 


-0.4867 


-0.01199 


8.915 


-1 


.1568 


0.00064 


0.001065 


4 


12 


28 


9.883 


0.88 


62.573 


-0.5152 


-0.01287 


9.179 


-1. 


.2203 


0.00079 


0.001175 


4 


12 


30 


9.672 


0.85 


63.966 


-0.5429 


-0.01354 


9.366 


-1. 


.2742 


0.00074 


0.001276 


5 


12 


32 


9.366 


0.82 


65.474 


-0.5722 


-0.01338 


11.027 


-1. 


.6422 


0.02017 


0.000948 


5 


12 


34 


9.049 


0.79 


66.961 


-0.6004 


-0.01311 


12.854 


-2 


.0536 


0.04241 


0.000557 


6 


12 


36 


8.771 


0.76 


68.375 


-0.6274 


-0.01314 


14.421 


-2 


.4298 


0.06361 


0.000179 


6 


12 


38 


8.522 


0.73 


69.684 


-0.6457 


-0.01451 


16.084 


-2 


.8354 


0.08817 


-0.000252 


7 


12 


40 


8.321 


0.71 


70.921 


-0.6697 


-0.01541 


17.136 


-3 


.1275 


0.10632 


-0.000573 


8 


14 


18 


10.386 


0.96 


58.841 


-0.4395 


-0.01079 


8.713 


-1 


.1076 


0.00156 


0.000911 


4 


14 


20 


10.267 


0.94 


60.732 


-0.4717 


-0.01212 


8.976 


-1 


.1674 


0.00312 


0.000971 


4 


14 


22 


10.122 


0.92 


62.476 


-0.5014 


-0.01318 


9.304 


-1 


.2373 


0.00482 


0.001029 


4 


14 


24 


9.954 


0.89 


64.121 


-0.5298 


-0.01407 


9.507 


-1. 


.2788 


0.00404 


0.001144 


4 


14 


26 


9.689 


0.84 


65.947 


-0.5619 


-0.01479 


9.863 


-1. 


.3604 


0.00416 


0.001269 


5 


14 


28 


9.477 


0.83 


67.619 


-0.5935 


-0.01596 


11.111 


-1 


.6567 


0.02116 


0.001004 


5 


14 


30 


9.279 


0.85 


69.163 


-0.6248 


-0.01683 


14.612 


-2 


.4628 


0.07509 


-0.000129 


7 


14 


32 


8.979 


0.80 


70.817 


-0.6583 


-0.01681 


15.217 


-2 


.6092 


0.07913 


-0.000100 


7 


14 


34 


8.691 


0.75 


72.439 


-0.6862 


-0.01727 


15.916 


-2 


.7859 


0.08521 


-0.000100 


7 


14 


36 


8.431 


0.72 


73.987 


-0.7171 


-0.01749 


17.438 


-3 


.1724 


0.10790 


-0.000513 


8 


14 


38 


8.209 


0.69 


75.434 


-0.7450 


-0.01831 


18.725 


-3 


.5210 


0.12940 


-0.000900 


8 


14 


40 


8.019 


0.67 


76.790 


-0.7725 


-0.01947 


19.785 


-3 


.8284 


0.14922 


-0.001256 


9 


16 


18 


9.941 


0.88 


62.281 


-0.4904 


-0.01165 


9.728 


-1. 


.2791 


0.00263 


0.001089 


5 


16 


20 


9.835 


0.86 


64.382 


-0.5264 


-0.01307 


9.871 


-1. 


.3196 


0.00273 


0.001191 


4 


16 


22 


9.713 


0.84 


66.319 


-0.5593 


-0.01432 


9.992 


-1 


.3540 


0.00198 


0.001312 


5 


16 


24 


9.566 


0.82 


68.144 


-0.5910 


-0.01535 


11.041 


-1. 


.5928 


0.01518 


0.001118 


5 


16 


26 


9.321 


0.80 


70.139 


-0.6264 


-0.01634 


12.593 


-1. 


.9523 


0.03524 


0.000798 


6 


16 


28 


9.111 


0.81 


71.969 


-0.6621 


-0.01764 


15.641 


-2 


.6646 


0.08243 


-0.000161 


7 


16 


30 


8.922 


0.79 


73.661 


-0.6969 


-0.01869 


16.059 


-2 


.7901 


0.08788 


-0.000171 


7 


16 


32 


8.674 


0.75 


75.460 


-0.7331 


-0.01903 


16.532 


-2 


.9374 


0.09312 


-0.000170 


7 


16 


34 


8.400 


0.71 


77.232 


-0.7691 


-0.01918 


18.258 


-3 


.3696 


0.11844 


-0.000633 


8 


16 


36 


8.151 


0.68 


78.907 


-0.7997 


-0.02023 


19.968 


-3 


.8110 


0.14569 


-0.001129 


9 


16 


38 


7.939 


0.65 


80.474 


-0.8280 


-0.02179 


21.393 


-4 


.2030 


0.17095 


-0.001585 


9 


16 


40 


7.761 


0.63 


81.948 


-0.8586 


-0.02332 


22.453 


-4 


.5244 


0.19247 


-0.001974 


10 


18 


18 


9.606 


0.88 


65.404 


-0.5370 


-0.01266 


13.980 


-2 


.2178 


0.06024 


-0.000044 


7 


18 


20 


9.488 


0.86 


67.706 


-0.5774 


-0.01412 


14.409 


-2 


.3203 


0.06427 


-0.000021 


7 


18 


22 


9.350 


0.84 


69.829 


-0.6139 


-0.01546 


14.938 


-2 


.4429 


0.06931 


-0.000019 


7 


18 


24 


9.201 


0.81 


71.828 


-0.6497 


-0.01656 


15.449 


-2 


.5691 


0.07454 


-0.000026 


7 


18 


26 


8.972 


0.78 


73.983 


-0.6894 


-0.01768 


16.015 


-2 


.7258 


0.08070 


-0.000027 


7 


18 


28 


8.797 


0.75 


75.957 


-0.7261 


-0.01950 


16.392 


-2 


.8573 


0.08692 


-0.000030 


7 


18 


30 


8.620 


0.73 


77.788 


-0.7624 


-0.02098 


17.609 


-3 


.1741 


0.10655 


-0.000355 


7 


18 


32 


8.372 


0.71 


79.720 


-0.8004 


-0.02184 


19.269 


-3 


.5984 


0.13215 


-0.000812 


8 


18 


34 


8.120 


0.67 


81.625 


-0.8402 


-0.02228 


20.911 


-4 


.0328 


0.15857 


-0.001300 


9 


18 


36 


7.888 


0.64 


83.428 


-0.8757 


-0.02347 


22.569 


-4 


.4815 


0.18721 


-0.001833 


10 


18 


38 


7.694 


0.62 


85.117 


-0.9096 


-0.02504 


23.816 


-4 


.8516 


0.21172 


-0.002280 


11 


18 


40 


7.529 


0.60 


86.702 


-0.9435 


-0.02689 


24.817 


-5 


.1729 


0.23393 


-0.002681 


11 


20 


18 


9.267 


0.79 


68.246 


-0.5858 


-0.01345 


12.657 


-1 


.9181 


0.03043 


0.000819 


6 



TABLE IV: C+Ne reactions (continued) 



A c 


^4nc 


E c 


D 


Si 


B 2 


B 3 


Ci 


c 2 




Ca 


c 4 


8 


20 


20 


9.152 


0.80 


70.736 


-0.6298 


-0.01501 


14.967 


-2.4448 





.06457 


0.000158 


7 


20 


22 


9.035 


0.78 


73.034 


-0.6696 


-0.01651 


15.410 


-2.5611 





.06937 


0.000172 


7 


20 


24 


8.906 


0.75 


75.191 


-0.7062 


-0.01808 


15.946 


-2.7038 





.07603 


0.000146 


7 


20 


26 


8.694 


0.73 


77.495 


-0.7491 


-0.01947 


17.395 


-3.0740 





.09808 


-0.000217 


7 


20 


28 


8.520 


0.72 


79.615 


-0.7916 


-0.02118 


18.576 


-3.3959 





.11828 


-0.000548 


8 


20 


30 


8.352 


0.70 


81.579 


-0.8304 


-0.02296 


19.824 


-3.7301 





.13954 


-0.000905 


8 


20 


32 


8.120 


0.67 


83.641 


-0.8716 


-0.02412 


21.462 


-4.1652 





.16661 


-0.001392 


9 


20 


34 


7.884 


0.64 


85.671 


-0.9150 


-0.02484 


23.067 


-4.6073 





.19433 


-0.001909 


10 


20 


36 


7.668 


0.61 


87.592 


-0.9533 


-0.02642 


24.653 


-5.0554 





.22373 


-0.002454 


11 


20 


38 


7.485 


0.58 


89.392 


-0.9906 


-0.02829 


25.904 


-5.4388 





.24986 


-0.002935 


11 


20 


40 


7.328 


0.56 


91.083 


-1.0273 


-0.03050 


26.942 


-5.7788 





.27402 


-0.003375 


12 


22 


18 


8.982 


0.77 


70.837 


-0.6286 


-0.01489 


15.745 


-2.6288 





.07458 


-0.000023 


7 


22 


20 


8.886 


0.76 


73.503 


-0.6761 


-0.01658 


16.230 


-2.7596 





.08063 


-0.000032 


7 


22 


22 


8.778 


0.74 


75.964 


-0.7188 


-0.01828 


16.708 


-2.8928 





.08680 


-0.000044 


7 


22 


24 


8.644 


0.73 


78.273 


-0.7579 


-0.02012 


17.999 


-3.2079 





.10579 


-0.000342 


8 


22 


26 


8.443 


0.71 


80.719 


-0.8038 


-0.02178 


19.445 


-3.5895 





.12913 


-0.000731 


8 


22 


28 


8.273 


0.69 


82.969 


-0.8470 


-0.02403 


20.767 


-3.9499 





.15238 


-0.001116 


9 


22 


30 


8.115 


0.67 


85.063 


-0.8904 


-0.02583 


21.942 


-4.2797 





.17378 


-0.001478 


9 


22 


32 


7.899 


0.64 


87.250 


-0.9366 


-0.02702 


23.465 


-4.7047 





.20083 


-0.001970 


10 


22 


34 


7.672 


0.61 


89.392 


-0.9798 


-0.02851 


25.209 


-5.1898 





.23233 


-0.002557 


11 


22 


36 


7.472 


0.58 


91.430 


-1.0242 


-0.03001 


26.635 


-5.6173 





.26096 


-0.003094 


11 


22 


38 


7.299 


0.55 


93.337 


-1.0642 


-0.03222 


27.866 


-6.0080 





.28828 


-0.003598 


12 


22 


40 


7.151 


0.53 


95.128 


-1.1036 


-0.03476 


28.885 


-6.3541 





.31349 


-0.004057 


12 


24 


18 


8.732 


0.74 


73.367 


-0.6761 


-0.01655 


16.224 


-2.7964 





.08166 


-0.000018 


7 


24 


20 


8.628 


0.73 


76.201 


-0.7252 


-0.01866 


17.437 


-3.0915 





.09932 


-0.000277 


7 


24 


22 


8.505 


0.71 


78.815 


-0.7677 


-0.02104 


18.869 


-3.4359 





.12039 


-0.000604 


8 


24 


24 


8.385 


0.70 


81.280 


-0.8150 


-0.02242 


19.893 


-3.7079 





.13680 


-0.000862 


8 


24 


26 


8.191 


0.67 


83.856 


-0.8618 


-0.02465 


21.475 


-4.1283 





.16333 


-0.001308 


9 


24 


28 


8.031 


0.66 


86.236 


-0.9098 


-0.02692 


22.718 


-4.4828 





.18665 


-0.001698 


10 


24 


30 


7.880 


0.64 


88.451 


-0.9560 


-0.02899 


23.924 


-4.8287 





.20961 


-0.002092 


10 


24 


32 


7.680 


0.61 


90.757 


-1.0079 


-0.03010 


25.323 


-5.2398 





.23629 


-0.002584 


11 


24 


34 


7.466 


0.58 


93.007 


-1.0539 


-0.03194 


27.052 


-5.7350 





.26928 


-0.003201 


12 


24 


36 


7.283 


0.55 


95.149 


-1.1014 


-0.03372 


28.310 


-6.1385 





.29695 


-0.003715 


12 


24 


38 


7.116 


0.53 


97.155 


-1.1443 


-0.03625 


29.644 


-6.5613 





.32716 


-0.004281 


13 


24 


40 


6.983 


0.51 


99.050 


-1.1919 


-0.03830 


30.428 


-6.8646 





.34969 


-0.004696 


13 



TABLE V: Fit parameters for C+Mg reactions 



A c 




E C 


D 


Si 


B 2 




B s 


Ci 


c 2 


c 3 




d 


S 


10 


20 


12.671 


1 


.03 


57.977 


-0.3116 


-0 


.00573 


8.521 


-0.8419 


-0.00042 





000348 


4 


10 


22 


12.658 


1 


.04 


59.259 


-0.3332 


-0 


.00662 


8.438 


-0.8461 


-0.00031 





000385 


4 


10 


24 


12.575 


1 


.04 


60.466 


-0.3529 


-0 


.00717 


8.456 


-0.8540 


-0.00113 


0. 


.000443 


4 


10 


26 


12.472 


1 


.03 


61.545 


-0.3696 


-0 


.00769 


8.689 


-0.8855 


-0.00122 


0. 


.000494 


4 


10 


28 


12.149 


1 


.01 


63.014 


-0.3908 


-0 


.00823 


9.285 


-0.9701 


-0.00127 


0. 


.000595 


4 


10 


30 


11.904 





.99 


64.303 


-0.4114 


-0 


.00885 


9.742 


-1.0452 


-0.00052 





.000665 


4 


10 


32 


11.680 





.98 


65.484 


-0.4315 


-0 


.00935 


10.131 


-1.1089 


-0.00021 


0. 


.000740 


4 


10 


34 


11.441 





.95 


66.631 


-0.4505 


-0 


.00984 


10.552 


-1.1750 


-0.00019 





.000826 


4 


10 


36 


11.178 





.93 


67.765 


-0.4696 


-0 


.01007 


11.034 


-1.2486 


-0.00038 


0. 


.000921 


5 


10 


38 


10.905 





.89 


68.888 


-0.4890 


-0 


.01014 


11.584 


-1.3347 


-0.00023 





001013 


5 


10 


40 


10.632 





.85 


69.985 


-0.5069 


-0 


.01026 


12.139 


-1.4215 


-0.00035 





001119 


5 


10 


42 


10.379 





.82 


71.060 


-0.5262 


-0 


.01022 


12.548 


-1.4911 


-0.00120 


0. 


.001233 


6 


10 


44 


10.146 





.78 


72.102 


-0.5450 


-0 


.01022 


12.780 


-1.5318 


-0.00372 


0. 


.001383 


6 


10 


46 


9.954 





.76 


73.092 


-0.5634 


-0 


.01047 


13.038 


-1.5970 


-0.00332 


0. 


.001460 


6 


12 


20 


12.817 


1 


.02 


61.559 


-0.3533 


-0 


.00662 


8.807 


-0.8708 


0.00013 


0. 


.000368 


4 


12 


22 


12.836 


1 


.03 


62.980 


-0.3756 


-0 


.00767 


8.652 


-0.8657 


0.00005 


0. 


.000407 


4 


12 


24 


12.765 


1 


.03 


64.335 


-0.3959 


-0 


.00836 


8.773 


-0.8893 


0.00007 


0. 


.000452 


4 


12 


26 


12.676 


1 


.03 


65.556 


-0.4145 


-0 


.00884 


8.970 


-0.9184 


0.00003 


0. 


.000498 


4 


12 


28 


12.321 


1 


.01 


67.247 


-0.4388 


-0 


.00944 


9.695 


-1.0146 


-0.00027 


0. 


.000618 


4 


12 


30 


12.057 





.99 


68.722 


-0.4618 





.01012 


10.160 


-1.0820 


-0.00070 





000725 


4 


12 


32 


11.815 





,97 


70.072 


-0.4841 





.01069 


10.619 


-1.1498 


-0.00084 





000821 


4 


12 


34 


11.553 





.94 


71.395 


-0.5058 


-0 


.01119 


10.986 


-1.1953 


-0.00298 


0. 


.000966 


5 


12 


36 


11.264 





.91 


72.711 


-0.5279 


-0 


.01140 


11.509 


-1.2670 


-0.00429 


0. 


.001100 


5 


12 


38 


10.961 





.87 


74.017 


-0.5498 





.01149 


12.322 


-1.3919 


-0.00290 


0. 


.001186 


5 


12 


40 


10.669 





.83 


75.301 


-0.5718 


-0. 


.01147 


13.018 


-1.5041 


-0.00224 


0. 


.001286 


6 


12 


42 


10.394 





.79 


76.556 


-0.5935 


-0 


.01150 


13.563 


-1.5933 


-0.00293 


0. 


.001419 


6 


12 


44 


10.150 





.75 


77.773 


-0.6154 


-0 


.01151 


13.993 


-1.6787 


-0.00304 


0. 


.001528 


6 


12 


46 


9.952 





.73 


78.921 


-0.6347 


-0 


.01204 


14.235 


-1.7425 


-0.00326 





.001639 


7 


14 


20 


12.217 





.98 


66.268 


-0.4095 


-0 


.00825 


10.322 


-1.0694 


-0.00005 





000599 


4 


14 


22 


12.224 





.99 


67.908 


-0.4350 


-0 


.00942 


10.224 


-1.0706 


-0.00010 





000646 


4 


14 


24 


12.145 





.98 


69.463 


-0.4584 





.01024 


10.176 


-1.0572 


-0.00284 





000761 


4 


14 


26 


12.054 





.98 


70.868 


-0.4798 


-0 


.01082 


10.344 


-1.0789 


-0.00372 


0. 


.000835 


4 


14 


28 


11.728 





.95 


72.730 


-0.5073 


-0 


.01158 


11.166 


-1.2027 


-0.00242 


0. 


.000937 


4 


14 


30 


11.483 





.92 


74.365 


-0.5333 


-0 


.01242 


11.609 


-1.2719 


-0.00291 


0. 


.001059 


5 


14 


32 


11.261 





.90 


75.868 


-0.5589 


-0 


.01309 


12.146 


-1.3622 


-0.00171 


0. 


.001138 


5 


14 


34 


11.026 





.87 


77.333 


-0.5835 


-0 


.01373 


12.544 


-1.4240 


-0.00279 


0. 


.001272 


5 


14 


36 


10.766 





.84 


78.784 


-0.6082 


-0 


.01410 


13.229 


-1.5379 


-0.00139 


0. 


.001361 


6 


14 


38 


10.501 





.80 


80.223 


-0.6338 





.01422 


13.854 


-1.6436 


-0.00091 


0. 


.001471 


6 


14 


40 


10.250 





.76 


81.634 


-0.6591 





.01428 


14.331 


-1.7329 


-0.00124 





,001594 


6 


14 


42 


10.022 





.73 


83.011 


-0.6837 


-0 


.01444 


14.732 


-1.8207 


-0.00112 





001706 


7 


14 


44 


9.799 





.72 


84.342 


-0.7068 


-0 


.01477 


16.569 


-2.2215 


0.02091 


0. 


.001329 


7 


14 


46 


9.606 





.70 


85.600 


-0.7283 


-0 


.01554 


18.172 


-2.5884 


0.04194 


0. 


.000970 


7 


16 


20 


11.571 





.84 


70.230 


-0.4588 


-0 


.00885 


5.675 


0.0371 


-0.08784 


0. 


.002706 


4 


16 


22 


11.562 





.85 


72.073 


-0.4867 


-0 


.01014 


5.660 


0.0308 


-0.08830 


0. 


.002776 


3 


16 


24 


11.485 





.83 


73.821 


-0.5126 


-0 


.01103 


5.642 


0.0467 


-0.09205 


0. 


.002931 


3 


16 


26 


11.403 





.82 


75.406 


-0.5366 


-0 


.01168 


5.624 


0.0670 


-0.09633 


0. 


.003092 


3 


16 


28 


11.141 





.78 


77.439 


-0.5676 


-0 


.01254 


5.793 


0.0618 


-0.10307 


0. 


.003387 


5 


16 


30 


10.949 





.78 


79.232 


-0.5964 


-0 


.01353 


7.608 


-0.3011 


-0.08413 


0. 


.003104 


5 


16 


32 


10.770 





.77 


80.882 


-0.6238 





.01443 


9.337 


-0.6500 


-0.06565 





002821 


5 


16 


34 


10.590 





.79 


82.488 


-0.6514 





.01519 


13.941 


-1.6149 


-0.00510 





001604 


6 


16 


36 


10.370 





.77 


84.078 


-0.6795 


-0 


.01564 


14.294 


-1.6833 


-0.00614 


0. 


.001745 


6 


16 


38 


10.149 





.74 


85.648 


-0.7071 


-0 


.01602 


14.696 


-1.7692 


-0.00617 


0. 


.001868 


7 


16 


40 


9.923 





.72 


87.184 


-0.7337 


-0 


.01640 


16.636 


-2.1875 


0.01659 


0. 


.001484 


7 


16 


42 


9.704 





.70 


88.682 


-0.7604 


-0 


.01683 


18.514 


-2.6043 


0.03978 


0. 


.001087 


8 


16 


44 


9.486 





.69 


90.134 


-0.7877 


-0 


.01720 


21.272 


-3.2219 


0.07757 





.000349 


8 


16 


46 


9.314 





.67 


91.501 


-0.8113 


-0 


.01823 


21.839 


-3.3853 


0.08524 


0. 


.000291 


8 


18 


20 


11.155 





.79 


73.834 


-0.5052 


-0 


.00945 


7.236 


-0.1827 


-0.08653 





.002899 


4 


18 


22 


11.141 





.79 


75.876 


-0.5360 


-0 


.01078 


7.286 


-0.1988 


-0.08681 





002974 


4 


18 


24 


11.068 





.78 


77.809 


-0.5640 


-0 


.01180 


7.636 


-0.2576 


-0.08603 





003043 


4 


18 


26 


10.991 





.76 


79.567 


-0.5902 


-0 


.01256 


7.617 


-0.2394 


-0.09045 





003218 


5 


18 


28 


10.757 





.76 


81.760 


-0.6240 


-0 


.01362 


9.840 


-0.6869 


-0.06718 


0. 


.002864 


5 



TABLE V: C+Mg reactions (continued) 



Ac 


A Mg 


E C 


D 


Bi 


B 2 


B 3 


Ci 


c 2 


c 3 


d 


S 


18 


30 


10.578 


0.75 


83.704 


-0.6561 


-0.01469 


11.512 


-1.0388 


-0.04835 


0.002579 


6 


18 


32 


10.404 


0.74 


85.494 


-0.6842 


-0.01593 


13.392 


-1.4292 


-0.02683 


0.002239 


6 


18 


34 


10.261 


0.79 


87.235 


-0.7144 


-0.01685 


20.521 


-2.9814 


0.07639 


0.000039 


8 


18 


36 


10.041 


0.76 


88.954 


-0.7448 


-0.01751 


21.308 


-3.1489 


0.08230 


0.000033 


9 


18 


38 


9.816 


0.73 


90.651 


-0.7757 


-0.01800 


22.038 


-3.3128 


0.08781 


0.000036 


9 


18 


40 


9.595 


0.70 


92.305 


-0.8041 


-0.01868 


22.787 


-3.4869 


0.09406 


0.000030 


9 


18 


42 


9.398 


0.68 


93.922 


-0.8348 


-0.01916 


23.280 


-3.6298 


0.09919 


0.000029 


9 


18 


44 


9.217 


0.66 


95.479 


-0.8618 


-0.02009 


23.703 


-3.7681 


0.10464 


0.000027 


9 


18 


46 


9.040 


0.64 


96.946 


-0.8846 


-0.02176 


25.480 


-4.1969 


0.13101 


-0.000433 


9 


20 


20 


10.868 


0.82 


77.112 


-0.5494 


-0.01033 


14.493 


-1.6537 


0.00226 


0.001147 


6 


20 


22 


10.836 


0.81 


79.343 


-0.5833 


-0.01167 


14.695 


-1.6928 


0.00280 


0.001217 


6 


20 


24 


10.750 


0.80 


81.453 


-0.6139 


-0.01278 


15.089 


-1.7567 


0.00345 


0.001300 


6 


20 


26 


10.661 


0.78 


83.380 


-0.6435 


-0.01353 


15.488 


-1.8235 


0.00435 


0.001365 


6 


20 


28 


10.423 


0.75 


85.723 


-0.6800 


-0.01477 


16.056 


-1.9370 


0.00545 


0.001501 


6 


20 


30 


10.250 


0.73 


87.812 


-0.7147 


-0.01599 


16.285 


-1.9998 


0.00509 


0.001639 


6 


20 


32 


10.100 


0.72 


89.744 


-0.7483 


-0.01706 


16.468 


-2.0600 


0.00519 


0.001754 


6 


20 


34 


9.929 


0.71 


91.609 


-0.7783 


-0.01844 


18.245 


-2.4520 


0.02751 


0.001394 


7 


20 


36 


9.729 


0.72 


93.453 


-0.8113 


-0.01927 


23.476 


-3.5946 


0.10175 


-0.000150 


10 


20 


38 


9.529 


0.69 


95.269 


-0.8447 


-0.01995 


24.005 


-3.7338 


0.10621 


-0.000123 


9 


20 


40 


9.335 


0.67 


97.041 


-0.8775 


-0.02061 


24.647 


-3.9095 


0.11351 


-0.000164 


10 


20 


42 


9.161 


0.65 


98.763 


-0.9084 


-0.02157 


25.018 


-4.0452 


0.11896 


-0.000166 


9 


20 


44 


8.964 


0.63 


100.416 


-0.9320 


-0.02344 


27.222 


-4.5635 


0.15074 


-0.000728 


10 


20 


46 


8.805 


0.61 


101.992 


-0.9619 


-0.02475 


28.569 


-4.9211 


0.17308 


-0.001120 


10 


22 


20 


10.537 


0.77 


80.113 


-0.5906 


-0.01141 


15.286 


-1.7758 


0.00060 


0.001381 


7 


22 


22 


10.503 


0.76 


82.522 


-0.6272 


-0.01284 


15.489 


-1.8128 


0.00058 


0.001474 


6 


22 


24 


10.426 


0.75 


84.802 


-0.6616 


-0.01391 


15.787 


-1.8659 


0.00055 


0.001571 


6 


22 


26 


10.345 


0.73 


86.884 


-0.6923 


-0.01490 


16.126 


-1.9226 


0.00055 


0.001669 


6 


22 


28 


10.143 


0.71 


89.371 


-0.7313 


-0.01634 


16.441 


-2.0071 


0.00053 


0.001827 


6 


22 


30 


9.976 


0.70 


91.593 


-0.7669 


-0.01790 


18.184 


-2.3952 


0.02245 


0.001484 


7 


22 


32 


9.810 


0.71 


93.656 


-0.8027 


-0.01914 


22.683 


-3.3769 


0.08601 


0.000187 


9 


22 


34 


9.651 


0.70 


95.650 


-0.8380 


-0.02037 


23.339 


-3.5474 


0.09375 


0.000140 


9 


22 


36 


9.481 


0.68 


97.612 


-0.8735 


-0.02135 


23.923 


-3.7096 


0.10060 


0.000112 


9 


22 


38 


9.312 


0.66 


99.541 


-0.9093 


-0.02221 


24.297 


-3.8405 


0.10554 


0.000121 


9 


22 


40 


9.118 


0.64 


101.414 


-0.9394 


-0.02368 


26.344 


-4.3232 


0.13440 


-0.000382 


9 


22 


42 


8.931 


0.62 


103.240 


-0.9719 


-0.02495 


28.156 


-4.7699 


0.16152 


-0.000861 


10 


22 


44 


8.753 


0.60 


105.002 


-1.0027 


-0.02646 


29.921 


-5.2156 


0.18918 


-0.001353 


10 


22 


46 


8.606 


0.59 


106.679 


-1.0379 


-0.02759 


31.035 


-5.5366 


0.20954 


-0.001712 


11 


24 


20 


10.237 


0.72 


83.042 


-0.6365 


-0.01264 


14.679 


-1.6462 


-0.01675 


0.001958 


6 


24 


22 


10.209 


0.72 


85.627 


-0.6759 


-0.01416 


14.964 


-1.7063 


-0.01525 


0.002023 


7 


24 


24 


10.127 


0.72 


88.068 


-0.7114 


-0.01552 


17.257 


-2.1773 


0.01283 


0.001515 


7 


24 


26 


10.055 


0.70 


90.302 


-0.7444 


-0.01667 


17.440 


-2.2106 


0.01139 


0.001650 


7 


24 


28 


9.861 


0.69 


92.929 


-0.7877 


-0.01811 


19.268 


-2.6285 


0.03464 


0.001287 


8 


24 


30 


9.706 


0.69 


95.287 


-0.8276 


-0.01964 


20.816 


-2.9910 


0.05541 


0.000962 


8 


24 


32 


9.558 


0.68 


97.471 


-0.8641 


-0.02126 


22.446 


-3.3682 


0.07743 


0.000607 


8 


24 


34 


9.392 


0.67 


99.582 


-0.9017 


-0.02267 


25.226 


-3.9973 


0.11703 


-0.000149 


9 


24 


36 


9.235 


0.65 


101.648 


-0.9352 


-0.02437 


25.815 


-4.1694 


0.12495 


-0.000183 


9 


24 


38 


9.056 


0.63 


103.680 


-0.9705 


-0.02578 


27.650 


-4.6141 


0.15167 


-0.000645 


9 


24 


40 


8.878 


0.62 


105.662 


-1.0068 


-0.02698 


29.321 


-5.0363 


0.17726 


-0.001093 


10 


24 


42 


8.706 


0.60 


107.590 


-1.0439 


-0.02818 


30.924 


-5.4537 


0.20303 


-0.001552 


11 


24 


44 


8.535 


0.58 


109.447 


-1.0768 


-0.02993 


32.701 


-5.9127 


0.23215 


-0.002075 


11 


24 


46 


8.394 


0.57 


111.214 


-1.1140 


-0.03129 


33.846 


-6.2485 


0.25395 


-0.002462 


12 



TABLE VI: Fit parameters for 0+0 reactions 





A 2 


E c 


D 


B 1 


B 2 




B z 


Ci 


c 2 


Cs 


d 


5 


12 


12 


11.072 





.88 


51 


217 


-0.2806 


-0 


.00380 


1.695 


0.5056 


-0.09860 


0.002627 


2 


12 


14 


11.158 





.88 


53 


.344 


-0.3124 


-0. 


.00535 


1.115 


0.6232 


-0.10635 


0.002850 


3 


12 


16 


11.015 





.87 


55. 


.697 


-0.3492 


-0. 


.00650 


1.594 


0.5337 


-0.10435 


0.002914 


4 


12 


18 


10.801 





.84 


57. 


885 


-0.3811 


-0. 


.00741 


2.629 


0.3424 


-0.09724 


0.002883 


4 


12 


20 


10.584 





.84 


59. 


873 


-0.4113 


-0. 


.00822 


4.984 


-0.1294 


-0.07106 


0.002433 


4 


12 


22 


10.387 





.89 


61. 


.742 


-0.4396 


-0. 


.00892 


9.920 


-1.1790 


-0.00443 


0.001069 


5 


12 


24 


10.069 





.81 


63. 


.594 


-0.4699 


-0. 


.00926 


8.430 


-0.8352 


-0.03529 


0.001891 


5 


12 


26 


9.834 





.80 


65. 


324 


-0.4999 


-0. 


.01014 


10.098 


-1.2103 


-0.01413 


0.001538 


4 


12 


28 


9.603 





.79 


66. 


935 


-0.5308 


-0 


.01065 


11.772 


-1.5889 


0.00752 


0.001162 


6 


14 


14 


11.320 





.90 


55. 


.612 


-0.3445 


-0 


.00711 


1.140 


0.5980 


-0.10316 


0.002817 


2 


14 


16 


11.192 





.88 


58. 


.164 


-0.3826 


-0. 


.00853 


1.384 


0.5557 


-0.10403 


0.002944 


3 


14 


18 


10.975 





,87 


60. 


.567 


-0.4170 


-0. 


.00957 


3.045 


0.2425 


-0.08920 


0.002756 


3 


14 


20 


10.751 





.88 


62. 


765 


-0.4505 


-0. 


.01036 


5.819 


-0.3103 


-0.05807 


0.002204 


3 


14 


22 


10.535 





.90 


64. 


844 


-0.4819 


-0. 


.01106 


9.935 


-1.1738 


-0.00506 


0.001154 


5 


14 


24 


10.186 





.83 


66. 


.919 


-0.5152 


-0. 


.01142 


9.420 


-1.0285 


-0.02323 


0.001707 


4 


14 


26 


9.931 





.80 


68. 


.847 


-0.5467 


-0. 


,01257 


10.468 


-1.2597 


-0.01291 


0.001621 


6 


14 


28 


9.692 





.79 


70. 


651 


-0.5816 


-0. 


,01301 


11.942 


-1.5952 


0.00520 


0.001330 


6 


16 


16 


11.079 





.88 


60 


932 


-0.4236 


-0 


.01018 


2.485 


0.3363 


-0.09320 


0.002830 


3 


16 


18 


10.871 





.89 


63. 


.550 


-0.4610 


-0 


.01137 


5.498 


-0.2623 


-0.05928 


0.002232 


3 


16 


20 


10.638 





.85 


65 


950 


-0.4977 


-0. 


,01227 


5.929 


-0.3289 


-0.06093 


0.002401 


4 


16 


22 


10.399 





.88 


68 


.227 


-0.5330 


-0. 


01300 


10.348 


-1.2504 


-0.00457 


0.001289 


5 


16 


24 


10.067 





.81 


70. 


.499 


-0.5695 


-0. 


.01347 


10.088 


-1.1655 


-0.01885 


0.001766 


5 


16 


26 


9.848 





.86 


72. 


.611 


-0.6054 


-0. 


,01462 


15.995 


-2.4840 


0.06850 


-0.000075 


7 


16 


28 


9.562 





.77 


74 


581 


-0.6403 


-0 


.01555 


13.730 


-1.9760 


0.02593 


0.001051 


6 


18 


18 


10.653 





.85 


66. 


.376 


-0.5019 


-0 


,01267 


5.939 


-0.3311 


-0.06089 


0.002413 


4 


18 


20 


10.430 





.84 


68. 


.971 


-0.5417 


-0. 


,01372 


7.706 


-0.6840 


-0.04328 


0.002168 


4 


18 


22 


10.176 





.84 


71. 


.434 


-0.5803 


-0 


.01456 


10.967 


-1.3614 


-0.00379 


0.001438 


5 


18 


24 


9.863 





.81 


73. 


,888 


-0.6201 


-0 


.01517 


13.336 


-1.8563 


0.02227 


0.001017 


6 


18 


26 


9.626 





.82 


76. 


.166 


-0.6584 


-0. 


.01658 


17.026 


-2.6938 


0.07595 


-0.000053 


8 


18 


28 


9.382 





.76 


78 


.303 


-0.6998 


-0. 


.01727 


15.437 


-2.3613 


0.04654 


0.000759 


6 


20 


20 


10.212 





.82 


71 


.748 


-0.5844 


-0. 


.01492 


9.485 


-1.0467 


-0.02493 


0.001913 


5 


20 


22 


9.965 





.80 


74. 


.387 


-0.6259 


-0. 


.01592 


11.473 


-1.4620 


-0.00332 


0.001586 


5 


20 


24 


9.668 





.77 


77. 


Oil 


-0.6687 


-0 


.01673 


13.789 


-1.9576 


0.02301 


0.001166 


6 


20 


26 


9.413 





.78 


79. 


.446 


-0.7105 


-0. 


.01826 


18.059 


-2.9176 


0.08484 


-0.000075 


8 


20 


28 


9.191 





.74 


81. 


.732 


-0.7537 


-0. 


.01925 


17.386 


-2.8021 


0.07120 


0.000384 


7 


22 


22 


9.727 





.78 


77. 


191 


-0.6702 


-0 


.01710 


13.429 


-1.8808 


0.01877 


0.001255 


7 


22 


24 


9.442 





.75 


79. 


972 


-0.7157 


-0. 


,01816 


15.761 


-2.3960 


0.04699 


0.000795 


7 


22 


26 


9.192 





.74 


82. 


.557 


-0.7615 


-0. 


.01976 


18.962 


-3.1289 


0.09297 


-0.000082 


8 


22 


28 


8.961 





.72 


84. 


.984 


-0.8077 


-0 


.02093 


20.880 


-3.5913 


0.12041 


-0.000558 


9 


24 


24 


9.174 





.73 


82. 


.897 


-0.7628 


-0. 


.01968 


18.086 


-2.9252 


0.07684 


0.000307 


7 


24 


26 


8.960 





.71 


85. 


.624 


-0.8139 


-0. 


.02119 


19.662 


-3.3278 


0.10055 


-0.000077 


8 


24 


28 


8.745 





.69 


88. 


.180 


-0.8613 


-0. 


.02282 


21.481 


-3.7802 


0.12774 


-0.000536 


8 


26 


26 


8.741 





.69 


88. 


.471 


-0.8614 


-0. 


.02373 


21.732 


-3.8364 


0.13165 


-0.000594 


8 


26 


28 


8.533 





.66 


91. 


.151 


-0.9107 


-0 


.02569 


23.588 


-4.3063 


0.16047 


-0.001081 


9 


28 


28 


8.337 





.64 


93. 


.955 


-0.9644 


-0. 


.02766 


25.344 


-4.7684 


0.18930 


-0.001575 


10 



TABLE VII: Fit parameters for O+Ne reactions 



A Q 


^4nc 


E C 


D 


Si 


B 2 




B 3 


Ci 


c 2 


Cs 


c 4 


S 


12 


18 


13 


.663 


1.00 


63.903 


-0.3116 


-0. 


.00485 


5.015 


0.0871 


-0.06101 


0.001498 


3 


12 


20 


13 


.483 


0.99 


65.909 


-0.3379 


-0. 


.00553 


5.219 


0.0748 


-0.06376 


0.001619 


3 


12 


22 


13 


.278 


0.97 


67.739 


-0.3618 


-0. 


.00608 


5.427 


0.0692 


-0.06740 


0.001761 


4 


12 


24 


13 


.053 


0.94 


69.446 


-0.3843 


-0. 


.00653 


5.518 


0.0883 


-0.07290 


0.001943 


4 


12 


26 


12 


.709 


0.90 


71.291 


-0.4078 


-0. 


.00692 


5.756 


0.0991 


-0.08028 


0.002194 


4 


12 


28 


12 


.440 


0.87 


73.004 


-0.4324 


-0. 


.00746 


5.936 


0.0890 


-0.08480 


0.002378 


4 


12 


30 


12 


.202 


0.84 


74.580 


-0.4558 


-0 


.00795 


5.819 


0.1282 


-0.09188 


0.002607 


5 


12 


32 


11 


.886 


0.82 


76.212 


-0.4775 


-0. 


.00813 


8.572 


-0.3496 


-0.06986 


0.002284 


5 


12 


34 


11 


.570 


0.80 


77.812 


-0.5011 


-0 


.00795 


11.029 


-0.7906 


-0.04967 


0.001982 


6 


12 


36 


11 


.276 


0.78 


79.330 


-0.5218 


-0. 


.00808 


13.467 


-1.2419 


-0.02805 


0.001651 


7 


12 


38 


11 


.026 


0.77 


80.759 


-0.5433 


-0 


.00820 


15.200 


-1.5875 


-0.01138 


0.001397 


6 


12 


40 


10 


.792 


0.75 


82.100 


-0.5607 


-0. 


.00891 


17.193 


-1.9838 


0.00896 


0.001081 


7 


14 


18 


13 


.632 


0.88 


66.969 


-0.3466 


-0. 


.00622 


-6.873 


2.2227 


-0.18485 


0.003877 


3 


14 


20 


13 


.611 


0.96 


69.165 


-0.3742 


-0 


.00703 


1.285 


0.7761 


-0.10392 


0.002411 


3 


14 


22 


13 


.415 


0.94 


71.181 


-0.3996 


-0. 


00767 


1.475 


0.7820 


-0.10862 


0.002580 


3 


14 


24 


13 


.185 


0.91 


73.072 


-0.4237 


-0 


.00819 


1.315 


0.8597 


-0.11824 


0.002851 


3 


14 


26 


12 


.847 


0.85 


75.139 


-0.4500 


-0 


.00857 


1.087 


0.9620 


-0.13171 


0.003229 


4 


14 


28 


12 


.585 


0.85 


77.048 


-0.4761 


-0. 


.00927 


3.568 


0.5410 


-0.11256 


0.002970 


4 


14 


30 


12 


.346 


0.87 


78.808 


-0.5020 


-0. 


.00978 


8.045 


-0.2626 


-0.06967 


0.002231 


4 


14 


32 


11 


.988 


0.82 


80.653 


-0.5265 


-0. 


.00993 


9.050 


-0.3975 


-0.06962 


0.002356 


5 


14 


34 


11 


.625 


0.79 


82.463 


-0.5507 


-0. 


.00992 


12.439 


-0.9879 


-0.04209 


0.001939 


6 


14 


36 


11 


.320 


0.77 


84.194 


-0.5786 


-0. 


.00959 


14.632 


-1.4021 


-0.02305 


0.001652 


7 


14 


38 


11 


.016 


0.75 


85.796 


-0.5935 


-0. 


.01071 


17.971 


-2.0197 


0.00842 


0.001159 


7 


14 


40 


10 


.802 


0.74 


87.334 


-0.6229 


-0. 


.01048 


18.888 


-2.2437 


0.01893 


0.001004 


7 


16 


18 


13 


.838 


1.06 


70.317 


-0.3852 


-0 


.00749 


10.832 


-0.9835 


-0.00053 


0.000446 


4 


16 


20 


13 


.684 


1.06 


72.720 


-0.4154 


-0 


.00839 


11.128 


-1.0224 


-0.00126 


0.000527 


4 


16 


22 


13 


.488 


1.04 


74.930 


-0.4433 


-0 


.00911 


11.521 


-1.0669 


-0.00240 


0.000620 


4 


16 


24 


13 


.255 


1.02 


77.006 


-0.4694 


-0 


.00973 


12.015 


-1.1206 


-0.00373 


0.000724 


5 


16 


26 


12 


.864 


0.98 


79.270 


-0.4979 


-0. 


.01023 


13.078 


-1.2553 


-0.00306 


0.000827 


5 


16 


28 


12 


.555 


0.95 


81.362 


-0.5272 


-0. 


.01096 


13.880 


-1.3750 


-0.00152 


0.000903 


6 


16 


30 


12 


.267 


0.92 


83.293 


-0.5555 


-0. 


.01156 


14.580 


-1.4764 


-0.00095 


0.000994 


6 


16 


32 


11 


.869 


0.86 


85.325 


-0.5851 


-0. 


.01152 


15.599 


-1.6132 


-0.00110 


0.001123 


6 


16 


34 


11 


.481 


0.80 


87.323 


-0.6153 


-0. 


.01120 


16.578 


-1.7551 


-0.00116 


0.001249 


6 


16 


36 


11 


.156 


0.76 


89.217 


-0.6407 


-0. 


.01145 


17.288 


-1.8732 


-0.00140 


0.001381 


7 


16 


38 


10 


.876 


0.74 


90.996 


-0.6653 


-0. 


.01190 


19.728 


-2.3520 


0.02246 


0.001010 


7 


16 


40 


10 


.641 


0.72 


92.675 


-0.6917 


-0 


.01237 


21.522 


-2.7324 


0.04188 


0.000709 


8 


18 


18 


13 


.270 


0.90 


73.464 


-0.4217 


-0 


.00828 


0.555 


0.9989 


-0.12568 


0.002976 


3 


18 


20 


13 


.137 


0.89 


76.070 


-0.4539 


-0 


.00932 


0.596 


1.0170 


-0.13057 


0.003155 


3 


18 


22 


12 


.974 


0.86 


78.472 


-0.4838 


-0. 


.01016 


0.679 


1.0357 


-0.13618 


0.003352 


4 


18 


24 


12 


.806 


0.89 


80.731 


-0.5124 


-0. 


.01084 


5.312 


0.2252 


-0.09316 


0.002613 


3 


18 


26 


12 


.470 


0.84 


83.182 


-0.5439 


-0. 


.01140 


5.748 


0.2039 


-0.09993 


0.002880 


4 


18 


28 


12 


.214 


0.83 


85.444 


-0.5755 


-0 


.01225 


8.189 


-0.2267 


-0.07995 


0.002608 


5 


18 


30 


11 


.973 


0.82 


87.536 


-0.6065 


-0 


.01292 


10.458 


-0.6341 


-0.06080 


0.002340 


5 


18 


32 


11 


.627 


0.79 


89.736 


-0.6386 


-0. 


.01298 


13.630 


-1.1958 


-0.03481 


0.001955 


6 


18 


34 


11 


.269 


0.77 


91.897 


-0.6706 


-0. 


.01284 


16.937 


-1.7964 


-0.00645 


0.001519 


7 


18 


36 


10 


.948 


0.74 


93.951 


-0.7000 


-0 


.01307 


19.952 


-2.3696 


0.02173 


0.001078 


8 


18 


38 


10 


.674 


0.72 


95.878 


-0.7271 


-0. 


.01366 


22.416 


-2.8653 


0.04689 


0.000683 


8 


18 


40 


10 


.437 


0.70 


97.691 


-0.7536 


-0. 


.01454 


24.514 


-3.3083 


0.07021 


0.000317 


8 


20 


18 


12 


.992 


0.88 


76.346 


-0.4562 


-0 


.00899 


2.001 


0.8033 


-0.12149 


0.003018 


3 


20 


20 


12 


.868 


0.86 


79.146 


-0.4908 


-0 


.01011 


2.078 


0.8117 


-0.12590 


0.003192 


3 


20 


22 


12 


.714 


0.85 


81.732 


-0.5230 


-0. 


.01102 


3.462 


0.5915 


-0.11756 


0.003126 


4 


20 


24 


12 


.541 


0.87 


84.167 


-0.5540 


-0 


.01178 


8.270 


-0.2595 


-0.07194 


0.002337 


4 


20 


26 


12 


.221 


0.82 


86.791 


-0.5880 


-0 


.01245 


8.513 


-0.2584 


-0.07983 


0.002628 


4 


20 


28 


11 


.972 


0.81 


89.214 


-0.6221 


-0. 


.01341 


10.935 


-0.6965 


-0.05914 


0.002343 


5 


20 


30 


11 


.738 


0.80 


91.460 


-0.6555 


-0 


.01417 


13.185 


-1.1105 


-0.03936 


0.002064 


6 


20 


32 


11 


.400 


0.78 


93.817 


-0.6900 


-0 


.01435 


16.363 


-1.6876 


-0.01211 


0.001655 


7 


20 


34 


11 


.051 


0.75 


96.132 


-0.7242 


-0. 


.01437 


19.695 


-2.3077 


0.01779 


0.001190 


8 


20 


36 


10 


.737 


0.72 


98.332 


-0.7558 


-0. 


.01478 


22.740 


-2.9002 


0.04750 


0.000720 


8 


20 


38 


10 


.450 


0.70 


100.402 


-0.7872 


-0. 


.01531 


26.867 


-3.7242 


0.09331 


-0.000095 


10 


20 


40 


10 


.239 


0.68 


102.340 


-0.8132 


-0. 


.01666 


27.372 


-3.8753 


0.09889 


-0.000092 


9 


22 


18 


12 


.702 


0.87 


79.069 


-0.4892 


-0 


.00956 


6.198 


0.0976 


-0.08739 


0.002485 


4 
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TABLE VII: O+Ne reactions (continued) 



Ao 


^4nc 


E c 


D 


Si 


B 2 


22 


20 


12.571 


0.85 


82.060 


-0.5267 


22 


22 


12.416 


0.83 


84.825 


-0.5611 


22 


24 


12.238 


0.82 


87.429 


-0.5942 


22 


26 


11.941 


0.81 


90.217 


-0.6309 


22 


28 


11.701 


0.80 


92.792 


-0.6674 


22 


30 


11.475 


0.78 


95.183 


-0.7029 


22 


32 


11.151 


0.76 


97.686 


-0.7396 


22 


34 


10.821 


0.73 


100.146 


-0.7776 


22 


36 


10.520 


0.71 


102.482 


-0.8113 


22 


38 


10.250 


0.68 


104.665 


-0.8380 


22 


40 


10.026 


0.65 


106.729 


-0.8683 


24 


18 


12.329 


0.83 


81.767 


-0.5238 


24 


20 


12.205 


0.81 


84.948 


-0.5637 


24 


22 


12.055 


0.81 


87.892 


-0.6004 


24 


24 


11.882 


0.80 


90.662 


-0.6355 


24 


26 


11.596 


0.80 


93.603 


-0.6746 


24 


28 


11.377 


0.77 


96.323 


-0.7133 


24 


30 


11.162 


0.76 


98.852 


-0.7508 


24 


32 


10.862 


0.74 


101.489 


-0.7905 


24 


34 


10.547 


0.71 


104.074 


-0.8285 


24 


36 


10.262 


0.68 


106.531 


-0.8638 


24 


38 


10.011 


0.65 


108.834 


-0.8944 


24 


40 


9.804 


0.63 


111.012 


-0.9291 


26 


18 


12.033 


0.81 


84.287 


-0.5573 


26 


20 


11.907 


0.80 


87.643 


-0.5991 


26 


22 


11.762 


0.79 


90.754 


-0.6390 


26 


24 


11.589 


0.80 


93.681 


-0.6772 


26 


26 


11.331 


0.77 


96.767 


-0.7188 


26 


28 


11.112 


0.76 


99.624 


-0.7596 


26 


30 


10.905 


0.74 


102.284 


-0.7993 


26 


32 


10.619 


0.72 


105.047 


-0.8411 


26 


34 


10.297 


0.69 


107.753 


-0.8810 


26 


36 


10.042 


0.66 


110.326 


-0.9182 


26 


38 


9.799 


0.63 


112.744 


-0.9529 


26 


40 


9.599 


0.61 


115.025 


-0.9873 


28 


18 


11.824 


0.89 


86.635 


-0.5879 


28 


20 


11.680 


0.87 


90.164 


-0.6342 


28 


22 


11.508 


0.84 


93.434 


-0.6764 


28 


24 


11.321 


0.81 


96.510 


-0.7168 


28 


26 


11.045 


0.77 


99.737 


-0.7613 


28 


28 


10.825 


0.75 


102.726 


-0.8043 


28 


30 


10.631 


0.73 


105.516 


-0.8473 


28 


32 


10.376 


0.70 


108.396 


-0.8891 


28 


34 


10.086 


0.67 


111.217 


-0.9303 


28 


36 


9.827 


0.64 


113.906 


-0.9713 


28 


38 


9.601 


0.61 


116.431 


-1.0078 


28 


40 


9.408 


0.59 


118.819 


-1.0469 



Ci c 2 c 3 ' c 4 ~ s 



0. 


.01071 


6.368 


0.0906 


-0.09121 


0.002655 


4 


-0. 


.01171 


6.535 


0.0885 


-0.09589 


0.002846 


5 


-0 


.01257 


8.549 


-0.2538 


-0.08064 


0.002652 


6 


-0. 


01333 


11.510 


-0.7729 


-0.05685 


0.002322 


6 


-0. 


.01441 


13.877 


-1.2138 


-0.03563 


0.002027 


6 


-0. 


.01530 


16.095 


-1.6330 


-0.01523 


0.001736 


7 


-0 


.01564 


19.220 


-2.2173 


0.01298 


0.001307 


7 


-0. 


.01568 


22.310 


-2.8135 


0.04214 


0.000850 


8 


-0. 


.01628 


25.301 


-3.4114 


0.07269 


0.000363 


9 


-0. 


.01777 


28.312 


-4.0269 


0.10568 


-0.000164 


9 


-0. 


.01910 


30.456 


-4.5016 


0.13173 


-0.000580 


10 


-0 


.00986 


8.291 


-0.2193 


-0.07764 


0.002439 


4 


-0 


.01110 


8.312 


-0.2026 


-0.08310 


0.002647 


5 


-0 


.01220 


10.224 


-0.5321 


-0.06825 


0.002463 


6 


-0. 


.01320 


12.286 


-0.8934 


-0.05169 


0.002245 


5 


-0. 


.01412 


16.997 


-1.7628 


-0.00578 


0.001473 


7 


-0 


.01535 


17.372 


-1.8454 


-0.00590 


0.001601 


7 


-0. 


.01641 


19.542 


-2.2699 


0.01528 


0.001295 


8 


-0 


.01688 


22.379 


-2.8249 


0.04267 


0.000875 


9 


-0. 


.01738 


25.555 


-3.4541 


0.07452 


0.000369 


9 


-0. 


.01829 


28.496 


-4.0601 


0.10633 


-0.000142 


10 


-0 


.01983 


31.188 


-4.6349 


0.13766 


-0.000645 


10 


-0 


.02112 


33.041 


-5.0696 


0.16188 


-0.001032 


11 


-0 


.01071 


9.489 


-0.4204 


-0.07230 


0.002465 


6 


-0. 


.01210 


11.307 


-0.7375 


-0.05790 


0.002293 


6 


-0. 


.01323 


13.119 


-1.0588 


-0.04332 


0.002113 


7 


-0. 


.01426 


17.131 


-1.7985 


-0.00334 


0.001428 


7 


-0 


.01532 


17.767 


-1.9176 


-0.00273 


0.001555 


7 


-0. 


.01668 


20.023 


-2.3640 


0.01967 


0.001236 


8 


-0. 


.01788 


22.178 


-2.7956 


0.04159 


0.000916 


8 


-0. 


.01853 


24.975 


-3.3566 


0.06984 


0.000479 


8 


-0 


.01924 


29.381 


-4.2280 


0.11699 


-0.000332 


10 


-0 


.02037 


31.077 


-4.6159 


0.13605 


-0.000587 


10 


-0. 


.02187 


33.847 


-5.2181 


0.16956 


-0.001140 


11 


-0. 


.02362 


35.685 


-5.6574 


0.19443 


-0.001530 


12 


-0 


01163 


20.950 


-2.6082 


0.05675 


0.000000 


8 


-0 


.01291 


21.936 


-2.7760 


0.06221 


0.000001 


9 


-0 


.01413 


23.015 


-2.9540 


0.06766 


0.000009 


9 


-0. 


.01527 


24.127 


-3.1436 


0.07370 


0.000008 


9 


-0. 


.01640 


25.321 


-3.3680 


0.08064 


0.000015 


10 


-0. 


.01792 


26.235 


-3.5609 


0.08735 


0.000018 


10 


-0 


.01913 


26.965 


-3.7314 


0.09342 


0.000016 


10 


-0 


.02019 


27.815 


-3.9364 


0.10018 


0.000019 


9 


-0. 


.02120 


30.969 


-4.5909 


0.13478 


-0.000540 


10 


-0 


.02236 


33.697 


-5.1859 


0.16711 


-0.001067 


11 


-0 


.02410 


36.132 


-5.7382 


0.19817 


-0.001571 


12 


-0. 


.02573 


38.016 


-6.1964 


0.22461 


-0.002000 


13 



TABLE VIII: Fit parameters for O+Mg reactions 



Ao Aug 


E c 


D 


Bi 


B 2 


B 3 


Ci 


c 2 




C*3 


d 


S 


12 


20 


15.538 


0.82 


71.663 


-0.2887 


-0.00339 


-34.164 


6.6247 


-0. 


.39665 


0.007019 


1 


12 


22 


15.453 


0.80 


73.440 


-0.3096 


-0.00407 


-36.470 


7.0372 


-0. 


42159 


0.007519 


2 


12 


24 


15.730 


0.91 


75.096 


-0.3293 


-0.00448 


-8.701 


2.4216 


-0. 


.17185 


0.003078 


2 


12 


26 


15.587 


0.90 


76.580 


-0.3467 


-0.00483 


-9.511 


2.6103 


-0. 


18582 


0.003386 


2 


12 


28 


15.226 


0.88 


78.468 


-0.3669 


-0.00520 


-8.490 


2.5666 


-0. 


19241 


0.003634 


2 


12 


30 


14.944 


0.87 


80.145 


-0.3862 


-0.00567 


-7.412 


2.4775 


-0. 


19466 


0.003786 


2 


12 


32 


14.708 


0.86 


81.688 


-0.4055 


-0.00605 


-5.251 


2.1815 


-0. 


18432 


0.003693 


3 


12 


34 


14.427 


0.84 


83.174 


-0.4239 


-0.00637 


-5.525 


2.3143 


-0. 


19873 


0.004066 


3 


12 


36 


14.137 


0.81 


84.631 


-0.4428 


-0.00650 


-5.642 


2.4222 


-0. 


21228 


0.004428 


3 


12 


38 


13.843 


0.78 


86.059 


-0.4608 


-0.00659 


-5.042 


2.4117 


-0. 


21982 


0.004689 


3 


12 


40 


13.558 


0.75 


87.449 


-0.4779 


-0.00667 


-4.522 


2.4077 


-0. 


22776 


0.004960 


4 


12 


42 


13.317 


0.77 


88.808 


-0.4970 


-0.00657 


2.533 


1.2118 


-0, 


16540 


0.003878 


4 


12 


44 


13.049 


0.73 


90.115 


-0.5125 


-0.00675 


2.342 


1.3131 


-0. 


.17878 


0.004250 


5 


12 


46 


12.833 


0.73 


91.369 


-0.5305 


-0.00685 


4.799 


0.8985 


-0. 


16001 


0.003980 


6 


14 


20 


15.856 


0.86 


75.330 


-0.3228 


-0.00451 


-27.187 


5.3946 


-0. 


32634 


0.005732 


1 


14 


22 


15.874 


0.87 


77.264 


-0.3441 


-0.00533 


-23.861 


4.8564 


-0. 


.29875 


0.005284 


1 


14 


24 


15.794 


0.88 


79.080 


-0.3640 


-0.00587 


-22.121 


4.6157 


-0. 


28912 


0.005171 


1 


14 


26 


15.690 


0.87 


80.715 


-0.3824 


-0.00626 


-21.692 


4.5948 


-0. 


29144 


0.005267 


1 


14 


28 


15.335 


0.85 


82.829 


-0.4050 


-0.00667 


-18.313 


4.1974 


-0. 


28065 


0.005230 


2 


14 


30 


15.005 


0.81 


84.700 


-0.4266 


-0.00716 


-20.979 


4.7756 


-0. 


.32149 


0.006108 


1 


14 


32 


14.756 


0.79 


86.420 


-0.4478 


-0.00757 


-19.637 


4.6542 


-0. 


.32263 


0.006252 


2 


14 


34 


14.499 


0.77 


88.087 


-0.4683 


-0.00792 


-17.934 


4.4710 


-0. 


32069 


0.006346 


3 


14 


36 


14.251 


0.78 


89.727 


-0.4891 


-0.00806 


-10.360 


3.2701 


-0 


26159 


0.005380 


2 


14 


38 


13.938 


0.75 


91.340 


-0.5091 


-0.00815 


-8.921 


3.1426 


-0. 


.26416 


0.005573 


4 


14 


40 


13.681 


0.79 


92.919 


-0.5300 


-0.00807 


2.502 


1.2230 


0. 


16256 


0.003785 


4 


14 


42 


13.381 


0.76 


94.460 


-0.5510 


-0.00799 


1.994 


1.3872 


-0. 


18016 


0.004235 


4 


14 


44 


13.101 


0.73 


95.949 


-0.5705 


-0.00802 


2.789 


1.3169 


-0. 


18425 


0.004437 


5 


14 


46 


12.864 


0.72 


97.366 


-0.5897 


-0.00822 


5.931 


0.7935 


-0. 


16018 


0.004084 


6 


16 


20 


15.983 


0.93 


79.257 


-0.3602 


-0.00550 


-0.033 


0.9907 


0. 


09426 


0.001700 


4 


16 


22 


15.967 


0.93 


81.382 


-0.3834 


-0.00640 


-1.525 


1.2303 


-0. 


.10796 


0.001978 


3 


16 


24 


15.868 


0.93 


83.380 


-0.4048 


-0.00703 


-1.697 


1.2963 


-0. 


.11455 


0.002150 


3 


16 


26 


15.760 


0.93 


85.186 


-0.4250 


-0.00746 


-1.575 


1.3156 


-0, 


.11860 


0.002270 


3 


16 


28 


15.353 


0.91 


87.502 


-0.4500 


-0.00792 


-1.370 


1.4169 


-0, 


13375 


0.002679 


3 


16 


30 


15.045 


0.90 


89.553 


-0.4737 


-0.00849 


-1.231 


1.4887 


-0. 


14519 


0.003002 


3 


16 


32 


14.761 


0.88 


91.441 


-0.4970 


-0.00895 


-1.174 


1.5690 


-0. 


.15681 


0.003326 


3 


16 


34 


14.463 


0.85 


93.273 


-0.5198 


-0.00934 


-1.352 


1.6928 


-0. 


.17141 


0.003712 


3 


16 


36 


14.135 


0.82 


95.077 


-0.5426 


-0.00952 


-1.089 


1.7583 


-0. 


18413 


0.004081 


4 


16 


38 


13.801 


0.77 


96.856 


-0.5661 


-0.00953 


-1.628 


1.9625 


-0. 


20528 


0.004614 


3 


16 


40 


13.486 


0.74 


98.592 


-0.5878 


-0.00959 


-1.381 


2.0230 


0. 


21847 


0.005007 


5 


16 


42 


13.224 


0.77 


100.289 


-0.6110 


-0.00953 


9.437 


0.1602 


-0. 


11831 


0.003220 


5 


16 


44 


12.927 


0.73 


101.931 


-0.6334 


-0.00952 


9.871 


0.1522 


-0. 


.12631 


0.003501 


5 


16 


46 


12.689 


0.71 


103.490 


-0.6547 


-0.00979 


9.656 


0.2231 


-0. 


.13706 


0.003819 


6 


18 


20 


15.397 


0.83 


82.927 


-0.3942 


-0.00620 


-20.445 


4.5719 


-0 


30054 


0.005548 


2 


18 


22 


15.387 


0.84 


85.246 


-0.4193 


-0.00717 


-21.471 


4.7447 


-0. 


.31115 


0.005780 


2 


18 


24 


15.304 


0.83 


87.432 


-0.4425 


-0.00785 


-21.035 


4.7171 


-0. 


31316 


0.005880 


2 


18 


26 


15.207 


0.83 


89.413 


-0.4643 


-0.00834 


-19.777 


4.5650 


-0. 


30891 


0.005871 


2 


18 


28 


14.846 


0.79 


91.917 


-0.4918 


-0.00887 


-18.877 


4.5770 


-0. 


32120 


0.006269 


2 


18 


30 


14.571 


0.76 


94.139 


-0.5176 


-0.00950 


-18.661 


4.6591 


-0. 


33494 


0.006669 


3 


18 


32 


14.366 


0.78 


96.189 


-0.5431 


-0.01002 


-11.230 


3.4721 


-0. 


27594 


0.005706 


2 


18 


34 


14.108 


0.75 


98.177 


-0.5678 


-0.01048 


-10.617 


3.4630 


0. 


28380 


0.005988 


4 


18 


36 


13.833 


0.75 


100.135 


-0.5924 


-0.01074 


-6.047 


2.7726 


-0. 


.25384 


0.005573 


5 


18 


38 


13.604 


0.80 


102.066 


-0.6180 


-0.01081 


9.301 


0.1331 


-0. 


.10992 


0.002977 


5 


18 


40 


13.275 


0.77 


103.952 


-0.6429 


-0.01083 


9.859 


0.1255 


0. 


11887 


0.003286 


6 


18 


42 


12.972 


0.73 


105.794 


-0.6686 


-0.01081 


10.283 


0.1210 


-0. 


.12740 


0.003581 


5 


18 


44 


12.701 


0.70 


107.572 


-0.6920 


-0.01097 


10.627 


0.1108 


-0. 


.13490 


0.003855 


7 


18 


46 


12.461 


0.69 


109.258 


-0.7136 


-0.01147 


14.197 


-0.5034 


-0. 


.10551 


0.003411 


8 


20 


20 


15.032 


0.78 


86.292 


-0.4280 


-0.00672 


-24.019 


5.3533 


-0. 


.35526 


0.006705 


1 


20 


22 


15.005 


0.77 


88.798 


-0.4544 


-0.00779 


-27.181 


5.8979 


-0. 


.38699 


0.007331 


2 


20 


24 


15.129 


0.87 


91.165 


-0.4794 


-0.00852 


-4.699 


2.1070 


-0. 


.17948 


0.003606 


3 


20 


26 


15.042 


0.87 


93.317 


-0.5030 


-0.00904 


-3.101 


1.8790 


0. 


.17034 


0.003498 


3 


20 


28 


14.661 


0.84 


95.998 


-0.5328 


-0.00964 


-2.595 


1.9313 


-0, 


.18388 


0.003906 


3 



TABLE VIII: O+Mg reactions (continued) 



Ao 


A Mg 


E c 


D 


B 1 


B 2 




B 3 


Ci 


c 2 


Ca 






S 


20 


30 


14.377 





.82 


98.383 


-0 


.5607 


-0 


.01034 


-2.380 


1.9897 


-0.19538 





.004253 


4 


20 


32 


14.121 





.79 


100.587 





.5881 


-0 


.01093 


-2.137 


2.0347 


-0.20567 





.004572 


3 


20 


34 


13.861 





.77 


102.725 


-0 


.6149 


-0 


.01145 


-1.744 


2.0500 


-0.21457 





.004871 


4 


20 


36 


13.582 





.73 


104.829 


-0 


.6415 


-0 


.01178 


-1.603 


2.1160 


-0.22735 





.005254 


5 


20 


38 


13.320 





.77 


106.904 


-0 


.6691 





.01191 


9.807 


0.1658 


-0.12309 





.003409 


6 


20 


40 


13.019 





.73 


108.933 





.6969 


-0 


.01193 


10.345 


0.1414 


-0.13064 





.003688 


6 


20 


42 


12.743 





.70 


110.908 





.7238 


-0 


.01205 


10.749 


0.1225 


-0.13796 





.003963 


7 


20 


44 


12.477 





.69 


112.817 


-0 


.7490 


-0. 


.01232 


14.693 


-0.5476 


-0.10645 





.003488 


8 


20 


46 


12.249 





.68 


114.630 


-0 


.7739 





.01279 


17.825 


-1.1044 


-0.07972 





.003086 


8 


22 


20 


14.990 





.90 


89.459 


-0 


.4585 


-0 


.00726 


7.826 


0.0479 


-0.06957 





.001624 


4 


22 


22 


14.982 





.90 


92.156 


-0 


.4881 


-0 


.00828 


7.841 


0.0458 


-0.07075 





.001688 


4 


22 


24 


14.884 





.90 


94.703 


-0 


.5150 


-0 


.00905 


8.042 


0.0515 


-0.07461 





.001823 


4 


22 


26 


14.773 





.89 


97.026 





.5404 


-0 


.00961 


8.327 


0.0497 


-0.07833 





.001953 


5 


22 


28 


14.406 





.87 


99.872 


-0 


.5721 


-0 


.01031 


8.946 


0.0527 


-0.08809 





.002282 


5 


22 


30 


14.130 





.85 


102.413 


-0 


.6023 


-0 


.01106 


9.457 


0.0377 


-0.09469 





.002530 


5 


22 


32 


13.878 





.83 


104.765 


-0 


.6317 


-0 


.01171 


9.826 


0.0418 


-0.10200 





.002787 


6 


22 


34 


13.608 





.80 


107.044 


-0 


.6603 


-0 


.01233 


9.801 


0.1224 


-0.11446 





.003153 


6 


22 


36 


13.323 





.77 


109.290 


-0 


.6899 


-0. 


.01265 


10.527 


0.0687 


-0.11980 





.003388 


6 


22 


38 


13.033 





.73 


111.500 


-0 


.7196 


-0. 


.01285 


10.899 


0.0745 


-0.12907 





.003706 


6 


22 


40 


12.760 





.70 


113.656 


-0. 


.7478 


-0 


.01309 


11.279 


0.0612 


-0.13688 





.003994 


7 


22 


42 


12.496 





.69 


115.760 


-0 


.7774 


-0 


.01325 


14.984 


-0.5710 


-0.10759 





.003559 


7 


22 


44 


12.240 





.68 


117.790 


-0 


.8041 


-0 


.01366 


18.821 


-1.2394 


-0.07562 





.003073 


8 


22 


46 


12.019 





.67 


119.718 


-0 


.8306 


-0 


.01427 


21.863 


-1.7944 


-0.04851 





.002662 


8 


24 


20 


14.539 





.87 


92.581 


-0 


.4912 


-0 


.00753 


9.005 


-0.0025 


-0.07846 





.001944 


5 


24 


22 


14.512 





.87 


95.471 


-0 


.5228 





.00858 


9.104 


-0.0032 


-0.08060 





.002038 


5 


24 


24 


14.412 





.86 


98.202 





.5523 


-0. 


.00934 


9.356 


-0.0044 


-0.08445 





.002179 


5 


24 


26 


14.297 





.85 


100.698 


-0 


.5797 





.00994 


9.654 


-0.0027 


-0.08894 





.002335 


5 


24 


28 


13.955 





,82 


103.700 


-0 


.6134 


-0. 


.01076 


10.237 


-0.0027 


-0.09866 





.002674 


5 


24 


30 


13.703 





.80 


106.391 


-0. 


.6458 


-0 


.01158 


11.371 


-0.1382 


-0.09831 





.002797 


6 


24 


32 


13.463 





.78 


108.886 


-0 


.6770 


-0 


.01232 


11.734 


-0.1370 


-0.10569 





.003066 


6 


24 


34 


13.227 





.75 


111.301 


-0 


.7081 


-0 


.01298 


11.852 


-0.1055 


-0.11467 





.003362 


6 


24 


36 


12.970 





.72 


113.676 


-0 


.7390 


-0 


.01346 


12.129 


-0.0982 


-0.12313 





.003660 


6 


24 


38 


12.719 





.70 


116.011 


-0 


.7704 


-0 


.01379 


12.386 


-0.1025 


-0.13080 





.003940 


7 


24 


40 


12.454 





.69 


118.282 


-0 


.7983 


-0 


.01435 


16.691 


-0.8340 


-0.09611 





.003418 


8 


24 


42 


12.210 





.68 


120.505 





.8307 


-0 


.01456 


19.855 


-1.3979 


-0.06969 





.003025 


8 


24 


44 


11.956 





.67 


122.649 





.8604 





.01500 


26.049 


-2.5173 


-0.01001 





.001989 


9 


24 


46 


11.763 





.66 


124.682 


-0 


.8884 


-0. 


.01577 


26.042 


-2.5395 


-0.01374 





.002173 


9 


26 


20 


14.057 





.78 


95.510 


-0 


.5248 


-0 


.00808 


-0.785 


1.8503 


-0.19552 





.004301 


4 


26 


22 


14.025 





.78 


98.581 


-0 


.5583 


-0 


.00919 


-0.831 


1.8850 


-0.20033 





.004457 


4 


26 


24 


13.929 





.76 


101.483 


-0 


.5898 


-0 


.01001 


-0.890 


1.9472 


-0.20855 





.004695 


4 


26 


26 


13.827 





.75 


104.141 





.6191 


-0 


.01066 


-0.841 


1.9954 


-0.21621 





.004922 


4 


26 


28 


13.545 





.72 


107.292 





.6556 


-0 


.01151 


-0.833 


2.0798 


-0.23075 





.005361 


5 


26 


30 


13.332 





.72 


110.123 


-0 


.6895 


-0 


.01245 


2.846 


1.4867 


-0.20409 





.004997 


6 


26 


32 


13.132 





.71 


112.752 


-0 


.7220 


-0 


.01332 


6.334 


0.9171 


-0.17807 





.004634 


7 


26 


34 


12.924 





.72 


115.297 


-0 


.7550 


-0. 


.01406 


12.797 


-0.2012 


-0.11954 





.003640 


6 


26 


36 


12.698 





.70 


117.795 


-0 


.7878 


-0. 


.01463 


12.989 


-0.2019 


-0.12679 





.003909 


7 


26 


38 


12.447 





.69 


120.244 


-0 


.8187 





.01528 


17.152 


-0.9107 


-0.09319 





.003407 


7 


26 


40 


12.205 





.68 


122.639 


-0 


.8521 


-0. 


.01561 


20.395 


-1.4862 


-0.06626 





.003010 


8 


26 


42 


11.950 





.67 


124.968 


-0 


.8849 


-0 


.01605 


26.503 


-2.5879 


-0.00787 





.002003 


9 


26 


44 


11.738 





.66 


127.219 





.9162 


-0 


.01663 


26.949 


-2.6876 


-0.00784 





.002120 


9 


26 


46 


11.536 





.65 


129.354 


-0 


.9457 


-0 


.01753 


29.774 


-3.2312 


0.01964 





.001698 


10 


28 


20 


13.716 





.75 


98.248 


-0 


.5582 


-0 


.00846 


0.158 


1.8019 


-0.20351 





.004617 


4 


28 


22 


13.686 





.74 


101.493 


-0 


.5940 


-0 


.00959 


0.206 


1.8198 


-0.20761 





.004764 


4 


28 


24 


13.596 





.73 


104.560 





.6276 


-0 


.01044 


0.211 


1.8681 


-0.21521 





.004995 


5 


28 


26 


13.498 





.71 


107.371 


-0 


.6577 


-0 


.01124 


0.206 


1.9285 


-0.22398 





.005254 


6 


28 


28 


13.241 





.72 


110.667 


-0 


.6969 


-0 


.01212 


7.108 


0.7704 


-0.16596 





.004311 


5 


28 


30 


13.035 





.71 


113.635 


-0 


.7327 


-0. 


.01316 


7.779 


0.6944 


-0.16877 





.004504 


6 


28 


32 


12.845 





.70 


116.396 


-0. 


.7675 


-0 


.01407 


10.957 


0.1606 


-0.14417 





.004161 


7 


28 


34 


12.647 





.70 


119.063 





.8016 


-0 


.01497 


14.126 


-0.3823 


-0.11883 





.003803 


8 


28 


36 


12.418 





.69 


121.675 


-0 


.8334 


-0 


.01589 


18.112 


-1.0648 


-0.08622 





.003319 


8 


28 


38 


12.189 





.68 


124.247 





.8690 


-0 


.01637 


21.266 


-1.6266 


-0.05987 





.002934 


9 



23 



TABLE VIII: O+Mg reactions (continued) 



Ap A Me E c D gi B2 Bz Ci Ch Ch C\ S 

28 40 11.939 0.67 126.753 -0.9042 -0.01682 28.043 -2.8567 0.00643 0.001768 9 

28 42 11.713 0.65 129.176 -0.9322 -0.01799 28.744 -2.9811 0.00679 0.001912 10 

28 44 11.511 0.65 131.543 -0.9712 -0.01813 30.653 -3.3755 0.02556 0.001636 10 

28 46 11.303 0.63 133.766 -0.9970 -0.01969 34.293 -4.0657 0.06164 0.001067 10 



TABLE IX: Fit parameters for Ne+Ne reactions 





M 


Eq 


D 


Bi 


B 2 




B A 


Ci 


c 2 


C 3 




c 4 


,5 


18 


18 


16 


.681 





.90 


81.201 


-0 


.3503 


-0 


.00538 


0.409 


0.8146 


-0.07429 





.001168 


3 


18 


20 


16 


.513 





.91 


84.124 


-0 


.3790 


-0 


.00607 


0.633 


0.8438 


-0.08058 





.001349 


3 


18 


22 


16 


.292 





.90 


86.808 


-0 


.4049 


-0. 


.00668 


0.815 


0.9120 


-0.09050 





.001613 


3 


18 


24 


16 


.029 





.89 


89.323 


-0 


.4298 


-0 


.00715 


0.029 


1.1468 


-0.11006 





.002054 


4 


18 


26 


15 


.607 





.88 


92.021 


-0 


.4565 


-0 


,00751 


1.014 


1.1522 


-0.12151 





.002407 


3 


18 


28 


15 


.122 





.80 


94.527 


-0 


.4838 


-0 


,00807 


-12.920 


3.6521 


-0.26984 





.005248 


2 


18 


30 


14 


.863 





.81 


96.844 


-0 


.5102 


-0 


,00854 


-5.166 


2.4635 


-0.21343 





.004364 


3 


18 


32 


14 


.455 





.79 


99.245 


-0 


.5366 


-0 


,00860 


0.537 


1.6675 


-0.18219 





.003973 


4 


18 


34 


13 


.985 





.72 


101.602 


-0 


.5659 


-0 


,00825 


-4.362 


2.7001 


-0.25507 





.005522 


4 


18 


36 


13 


.771 





.81 


103.829 


-0 


.5869 


-0 


,00865 


22.331 


-1.9179 


0.00051 





.000855 


7 


18 


38 


13 


.302 





.68 


105.945 


-0 


.6150 


-0 


,00848 


4.438 


1.3993 


-0.20411 





.004916 


6 


18 


40 


13 


.027 





.68 


107.930 


-0 


.6371 


-0 


,00900 


12.948 


-0.0482 


-0.12889 





.003632 


6 


20 


20 


16 


.340 





.91 


87.245 


-0 


.4089 


-0 


,00687 


0.588 


0.9275 


-0.09036 





.001603 


3 


20 


22 


16 


.133 





,90 


90.121 


-0 


.4371 


-0 


,00750 


1.045 


0.9408 


-0.09707 





.001808 


3 


20 


24 


15 


.871 





.89 


92.821 


-0 


.4640 


-0 


,00801 


0.021 


1.2142 


-0.11884 





.002291 


3 


20 


26 


15 


.438 





.87 


95.713 


-0 


.4928 


-0 


,00842 


0.775 


1.2697 


-0.13386 





.002723 


3 


20 


28 


14 


.972 





.79 


98.398 





.5222 


-0 


,00904 


-12.054 


3.5979 


-0.27373 





.005429 


2 


20 


30 


14 


.712 





.80 


100.884 


-0 


.5507 


-0 


,00956 


-4.895 


2.4994 


-0.22210 





.004631 


3 


20 


32 


14 


.294 





.77 


103.467 


-0 


.5803 


-0 


,00956 


0.724 


1.7227 


-0.19261 





.004283 


4 


20 


34 


13 


.827 





.69 


106.000 


-0 


.6104 


-0 


,00935 


-4.207 


2.7787 


-0.26822 





.005911 


5 


20 


36 


13 


.594 





.79 


108.401 


-0 


.6347 


-0 


,00969 


23.594 


-2.0566 


0.00067 





.000978 


7 


20 


38 


13 


.134 





.67 


110.666 


-0 


.6600 


-0 


,01001 


9.212 


0.6694 


-0.17173 





.004475 


6 


20 


40 


12 


.865 





.66 


112.806 


-0 


.6852 


-0 


,01051 


13.540 


-0.0544 


-0.13807 





.003977 


7 


22 


22 


15 


.919 





.90 


93.179 


-0 


.4671 


-0 


,00817 


0.792 


1.0724 


-0.11040 





.002134 


4 


22 


24 


15 


.659 





.88 


96.055 


-0 


.4955 


-0 


,00875 


0.240 


1.2783 


-0.12920 





.002578 


3 


22 


26 


15 


.227 





.85 


99.130 


-0 


.5264 


-0 


,00921 


0.798 


1.3673 


-0.14647 





.003060 


3 


22 


28 


14 


.766 





.76 


101.986 


-0 


.5581 


-0 


,00985 


-13.372 


3.9410 


-0.30128 





.006064 


3 


22 


30 


14 


.504 





.77 


104.633 


-0 


.5886 


-0 


,01042 


-6.327 


2.8607 


-0.25089 





.005295 


3 


22 


32 


14 


.104 





.75 


107.387 


-0 


.6205 


-0 


,01045 


0.972 


1.7848 


-0.20457 





.004640 


4 


22 


34 


13 


.665 





.71 


110.085 


-0 


.6518 


-0 


,01035 


4.095 


1.4302 


-0.19991 





.004773 


4 


22 


36 


13 


.403 





.77 


112.650 


-0 


.6792 


-0 


,01067 


24.868 


-2.1980 


0.00068 





.001110 


8 


22 


38 


13 


.038 





.72 


115.068 


-0 


.7065 


-0 


,01107 


25.786 


-2.2690 


-0.00603 





.001406 


8 


22 


40 


12 


.732 





.68 


117.350 


-0 


.7336 


-0 


,01165 


26.829 


-2.3983 


-0.00755 





.001590 


8 


24 


24 


15 


.410 





.87 


99.100 


-0 


.5256 


-0 


,00937 


0.563 


1.3378 


-0.14027 





.002890 


3 


24 


26 


14 


.981 





.83 


102.348 


-0 


.5586 


-0 


,00989 


0.791 


1.4855 


-0.16134 





.003454 


4 


24 


28 


14 


.552 





.74 


105.364 


-0 


.5925 


-0 


,01057 


-13.559 


4.0946 


-0.31894 





.006528 


3 


24 


30 


14 


.294 





.74 


108.165 


-0 


.6249 


-0 


,01119 


-6.259 


2.9617 


-0.26547 





.005703 


3 


24 


32 


13 


.899 





.73 


111.079 


-0 


.6590 


-0 


.01125 


0.989 


1.8855 


-0.21917 





.005054 


4 


24 


34 


13 


.490 





.69 


113.935 


-0 


.6924 


-0 


,01121 


6.142 


1.1495 


-0.19200 





.004759 


5 


24 


36 


13 


.192 





.74 


116.647 


-0 


.7202 


-0 


,01174 


26.247 


-2.3518 


0.00072 





.001257 


8 


24 


38 


12 


.845 





.69 


119.211 


-0 


.7508 


-0 


,01210 


27.157 


-2.4396 


-0.00463 





.001525 


8 


24 


40 


12 


.553 





.66 


121.628 





.7797 


-0 


,01279 


28.089 


-2.5613 


-0.00639 





,001717 


9 


26 


26 


14 


.584 





.80 


105.757 


-0 


.5939 


-0 


,01046 


0.770 


1.6578 


-0.18366 





.004047 


4 


26 


28 


14. 


.210 





.71 


108.923 


-0 


.6291 


-0 


,01128 


-10.866 


3.8133 


-0.31710 





.006709 


4 


26 


30 


13 


.956 





.70 


111.870 


-0 


.6637 


-0 


,01195 


-5.862 


3.0554 


-0.28424 





.006263 


5 


26 


32 


13 


.594 





.69 


114.925 


-0 


.6995 


-0 


,01215 


1.059 


1.9988 


-0.23784 





.005602 


6 


26 


34 


13 


.218 





.67 


117.921 


-0 


.7356 


-0 


.01216 


7.949 


0.9182 


-0.18951 





.004894 


7 


26 


36 


12 


.904 





.71 


120.767 


-0 


.7663 


-0 


.01273 


27.602 


-2.5246 


0.00073 





.001428 


9 


26 


38 


12 


.578 





.67 


123.452 


-0 


.7972 


-0 


.01336 


28.524 


-2.6241 


-0.00387 





.001692 


9 


26 


40 


12 


.317 





.64 


125.993 


-0 


.8300 


-0 


.01399 


29.149 


-2.7222 


-0.00585 





.001873 


9 


28 


28 


13 


.975 





.74 


112.234 





.6663 


-0 


.01217 


2.629 


1.5702 


-0.19964 





.004686 


5 


28 


30 


13 


.708 





.72 


115.319 


-0 


.7027 


-0 


.01292 


3.557 


1.5057 


-0.20573 





.004963 


5 


28 


32 


13 


.353 





.68 


118.510 


-0 


.7404 


-0 


,01321 


5.580 


1.2774 


-0.20578 





.005165 


6 


28 


34 


12 


.991 





.67 


121.636 


-0 


.7783 


-0 


01333 


12.140 


0.2279 


-0.15827 





.004464 


7 


28 


36 


12 


.658 





.68 


124.608 


-0 


.8106 


-0 


,01403 


28.764 


-2.6805 


0.00096 





.001593 


9 


28 


38 


12 


.362 


0. 


.65 


127.418 


-0 


.8451 


-0 


,01460 


29.428 


-2.7632 


-0.00360 





.001844 


9 


28 


40 


12 


.118 





.63 


130.070 


-0 


.8776 


-0 


,01553 


29.960 


-2.8565 


-0.00556 





.002030 


9 


30 


30 


13 


.460 





.69 


118.536 


-0 


.7401 


-0 


,01382 


3.862 


1.5379 


-0.21712 





.005344 


6 


30 


32 


13 


.126 





.68 


121.858 


-0 


.7802 


-0 


.01414 


9.819 


0.5896 


-0.17474 





.004734 


7 


30 


34 


12 


.769 





.66 


125.108 


-0 


.8183 


-0 


.01451 


16.555 


-0.5077 


-0.12394 





.003971 


8 


30 


36 


12 


.442 





.66 


128.209 





.8551 





.01508 


29.652 


-2.8112 


0.00090 





.001743 


9 



TABLE IX: Ne+Ne reactions (continued) 



Ai 


A 2 


Eq 


D 


Si 


B 2 




B A 


Ci 


c 2 


C 3 


C 4 


5 


30 


38 


12.170 


0.63 


131.136 


-0.8915 


-0 


,01573 


30.053 


-2.8688 


-0.00439 


0.002002 


9 


30 


40 


11.944 


0.62 


133.895 


-0.9233 


-0 


,01700 


30.464 


-2.9532 


-0.00645 


0.002195 


9 


32 


32 


12.804 


0.66 


125.296 


-0.8194 


-0 


,01486 


16.025 


-0.4260 


-0.12763 


0.004034 


7 


32 


34 


12.475 


0.65 


128.663 


-0.8595 


-0 


.01537 


21.875 


-1.4095 


-0.08163 


0.003343 


8 


32 


36 


12.166 


0.63 


131.878 


-0.8994 


-0 


,01598 


30.756 


-2.9835 


0.00147 


0.001907 


9 


32 


38 


11.927 


0.62 


134.906 


-0.9351 


-0 


.01703 


30.797 


-3.0038 


-0.00493 


0.002185 


10 


32 


40 


11.689 


0.60 


137.761 


-0.9660 


-0 


,01871 


35.405 


-3.8508 


0.03832 


0.001510 


10 


34 


34 


12.170 


0.63 


132.140 


-0.9005 


-0 


,01616 


27.221 


-2.3387 


-0.03730 


0.002672 


9 


34 


36 


11.899 


0.62 


135.458 


-0.9415 


-0 


,01702 


31.605 


-3.1357 


0.00137 


0.002084 


10 


34 


38 


11.659 


0.60 


138.586 


-0.9785 


-0 


,01829 


35.496 


-3.8672 


0.03778 


0.001529 


10 


34 


40 


11.455 


0.59 


141.554 


-1.0181 


-0 


,01946 


38.368 


-4.4394 


0.06654 


0.001097 


11 


36 


36 


11.603 


0.59 


138.878 


-0.9842 


-0 


,01808 


42.175 


-5.0654 


0.10794 


0.000170 


12 


36 


38 


11.394 


0.58 


142.108 


-1.0255 


-0 


,01926 


42.280 


-5.1327 


0.10585 


0.000352 


12 


36 


40 


11.224 


0.58 


145.164 


-1.0640 


-0 


,02085 


42.080 


-5.1668 


0.10344 


0.000528 


12 


38 


38 


11.195 


0.57 


145.413 


-1.0599 


-0 


,02146 


43.372 


-5.3874 


0.11533 


0.000330 


12 


38 


40 


11.002 


0.56 


148.559 


-1.0999 


-0 


,02322 


46.546 


-6.0332 


0.14934 


-0.000198 


13 


40 


40 


10.822 


0.55 


151.799 


-1.1443 


-0 


,02484 


49.227 


-6.6021 


0.17936 


-0.000659 


13 



TABLE X: Fit parameters for Ne+Mg reactions 



^4nc 


A Mg 


E C 


D 


B 1 


B 2 




B 3 


Ci 




c 2 




c 3 


c 4 


8 


18 


20 


19.641 


0.93 


91.571 


-0.3251 


-0. 


.00401 


0.723 


0. 


.7764 


-0. 


.05783 


0.000679 


3 


18 


22 


19.633 


0.93 


94.202 


-0.3481 


-0. 


.00466 


0.729 


0. 


.7445 


-0. 


.05590 


0.000652 


3 


18 


24 


19.521 


0.93 


96.663 


-0.3690 


-0. 


.00512 


0.618 





.8060 


-0. 


.06152 


0.000775 


3 


18 


26 


19.388 


0.93 


98.889 


-0.3882 


-0. 


.00548 


0.653 





.8649 


-0. 


.06761 


0.000910 


3 


18 


28 


18.921 


0.93 


101.648 


-0.4108 


-0 


.00587 


0.770 


1. 


.0376 


-0. 


.08553 


0.001299 


4 


18 


30 


18.567 


0.93 


104.113 


-0.4328 


-0. 


00631 


0.576 


1 


.1900 


-0. 


.09999 


0.001614 


4 


18 


32 


18.241 


0.92 


106.388 


-0.4545 


-0 


.00668 


0.546 


1. 


.3077 


-0. 


.11239 


0.001893 


4 


18 


34 


17.894 


0.91 


108.585 


-0.4754 


-0. 


.00701 


0.587 


1 


.4214 


-0. 


.12515 


0.002186 


4 


18 


36 


17.500 


0.89 


110.735 


-0.4957 


-0 


.00722 


1.304 


1 


.4657 


-0 


13616 


0.002469 


4 


18 


38 


17.085 


0.86 


112.846 


-0.5163 


-0. 


.00732 


1.293 


1. 


.6206 


-0. 


.15313 


0.002855 


4 


18 


40 


16.676 


0.82 


114.904 


-0.5366 


-0 


.00736 


1.355 


1. 


.7589 


-0. 


.16955 


0.003238 


4 


18 


42 


16.288 


0.78 


116.909 


-0.5569 


-0. 


.00740 


1.642 


1. 


.8510 


-0. 


.18360 


0.003587 


4 


18 


44 


15.925 


0.75 


118.847 


-0.5761 


-0 


.00750 


2.579 


1. 


.8343 


-0 


19213 


0.003849 


5 


18 


46 


15.643 


0.73 


120.699 


-0.5967 


-0. 


.00762 


5.104 


1. 


.5113 


-0. 


.18276 


0.003788 


5 


20 


20 


19.093 


0.87 


95.015 


-0.3519 


-0 


.00461 


-43.830 


7. 


.1113 


-0. 


.35493 


0.005260 


1 


20 


22 


19.106 


0.88 


97.836 


-0.3764 


-0. 


.00532 


-42.950 


6. 


.9896 


-0. 


.35027 


0.005213 


1 


20 


24 


19.019 


0.88 


100.480 


-0.3985 


-0 


.00583 


-40.079 


6 


.6560 


-0. 


.33863 


0.005087 


1 


20 


26 


18.902 


0.87 


102.881 


-0.4199 


-0 


.00616 


-41.538 


6. 


.9230 


-0 


.35444 


0.005372 


1 


20 


28 


18.429 


0.84 


105.840 


-0.4447 


-0 


.00657 


-41.868 


7. 


.2372 


-0. 


.38261 


0.005973 


2 


20 


30 


18.085 


0.81 


108.485 


-0.4685 


-0. 


.00705 


-41.300 


7. 


.3436 


-0. 


.39782 


0.006343 


2 


20 


32 


17.774 


0.79 


110.931 


-0.4924 


-0. 


.00742 


-41.779 


7. 


.5796 


-0. 


.41846 


0.006791 


2 


20 


34 


17.451 


0.76 


113.292 


-0.5146 


-0. 


.00781 


-39.210 


7. 


.3928 


-0. 


.42008 


0.006957 


3 


20 


36 


17.158 


0.78 


115.609 


-0.5372 


-0. 


.00801 


-23.170 


5. 


.2118 


-0. 


.32531 


0.005586 


2 


20 


38 


16.771 


0.75 


117.883 


-0.5595 


-0 


.00813 


-21.997 


5. 


.2304 


-0. 


.33787 


0.005937 


4 


20 


40 


16.452 


0.77 


120.102 


-0.5818 


-0. 


.00816 


-6.651 


3 


.0768 


-0. 


.24210 


0.004516 


4 


20 


42 


16.075 


0.73 


122.263 


-0.6033 


-0 


.00827 


-6.456 


3. 


.2005 


-0. 


.25892 


0.004931 


6 


20 


44 


15.766 


0.74 


124.356 


-0.6254 


-0 


.00831 


5.952 


1. 


.4087 


-0 


.17805 


0.003716 


5 


20 


46 


15.454 


0.71 


126.342 


-0.6442 


-0 


.00873 


6.401 


1. 


.4344 


-0 


.18772 


0.003998 


7 


22 


20 


18.822 


0.86 


98.178 


-0.3767 


-0. 


.00512 


-44.137 


7. 


.3293 


-0. 


.37352 


0.005650 


1 


22 


22 


18.883 


0.87 


101.184 


-0.4033 


-0. 


.00581 


-40.531 


6. 


.7976 


-0. 


.34884 


0.005283 


1 


22 


24 


18.791 


0.86 


104.008 


-0.4271 


-0. 


.00634 


-40.532 


6. 


.8533 


-0. 


.35472 


0.005418 


1 


22 


26 


18.668 


0.85 


106.576 


-0.4493 


-0. 


.00674 


-41.697 


7. 


.0948 


-0. 


.37007 


0.005707 


2 


22 


28 


18.230 


0.83 


109.722 


-0.4761 


-0. 


.00718 


-38.043 


6 


.8321 


-0. 


.37117 


0.005892 


2 


22 


30 


17.873 


0.80 


112.539 


-0.5017 


-0. 


.00769 


-39.399 


7. 


.2200 


-0. 


.40020 


0.006487 


2 


22 


32 


17.582 


0.78 


115.145 


-0.5270 


-0. 


.00811 


-37.853 


7. 


.1539 


-0. 


.40633 


0.006708 


2 


22 


34 


17.265 


0.76 


117.665 


-0.5507 


-0 


.00853 


-34.469 


6. 


.8409 


-0 


.40186 


0.006780 


4 


22 


36 


17.020 


0.82 


120.139 


-0.5749 


-0. 


.00876 


-8.864 


3. 


.2019 


-0. 


.23479 


0.004234 


4 


22 


38 


16.618 


0.78 


122.571 


-0.5994 


-0 


.00888 


-8.186 


3. 


.2802 


-0. 


.24987 


0.004620 


4 


22 


40 


16.230 


0.73 


124.939 


-0.6221 


-0. 


.00903 


-9.262 


3. 


.6077 


-0. 


.27726 


0.005212 


6 


22 


42 


15.940 


0.78 


127.250 


-0.6459 


-0. 


.00913 


12.723 


0. 


.3675 


-0. 


.12462 


0.002827 


6 


22 


44 


15.579 


0.74 


129.485 


-0.6684 


-0. 


.00930 


14.302 


0. 


.2372 


-0. 


.12743 


0.002998 


6 


22 


46 


15.284 


0.71 


131.617 


-0.6923 


-0 


.00951 


13.963 


0. 


.3508 


-0 


.14042 


0.003317 


6 


24 


20 


18.517 


0.82 


101.141 


-0.4015 


-0. 


.00545 


-48.542 


8. 


.1193 


-0 


.41880 


0.006448 


1 


24 


22 


18.564 


0.83 


104.324 


-0.4292 


-0 


.00620 


-46.533 


7. 


.8183 


-0. 


.40506 


0.006253 


1 


24 


24 


18.473 


0.83 


107.321 


-0.4540 


-0 


.00678 


-44.474 


7. 


.6022 


-0. 


.39919 


0.006221 


1 


24 


26 


18.365 


0.82 


110.055 


-0.4773 


-0 


.00721 


-43.380 


7. 


.5273 


-0 


.40004 


0.006291 


2 


24 


28 


17.939 


0.80 


113.377 


-0.5058 


-0 


.00770 


-40.686 


7. 


.3947 


-0. 


.40743 


0.006581 


2 


24 


30 


17.628 


0.78 


116.357 


-0.5332 


-0. 


.00824 


-37.423 


7. 


.0986 


-0. 


.40362 


0.006660 


3 


24 


32 


17.327 


0.75 


119.116 


-0.5593 


-0 


.00876 


-36.010 


7. 


.0657 


-0. 


.41215 


0.006933 


3 


24 


34 


17.214 


0.87 


121.788 


-0.5849 


-0 


.00920 


2.584 


1. 


.4634 


-0. 


.14796 


0.002818 


5 


24 


36 


16.827 


0.83 


124.412 


-0.6106 


-0. 


.00947 


2.533 


1. 


.6228 


-0 


.16550 


0.003225 


5 


24 


38 


16.433 


0.79 


126.992 


-0.6370 


-0. 


.00960 


2.618 


1. 


.7602 


-0. 


.18255 


0.003632 


5 


24 


40 


16.040 


0.75 


129.506 


-0.6619 


-0 


.00975 


2.571 


1. 


.9217 


-0. 


.20150 


0.004084 


5 


24 


42 


15.689 


0.71 


131.959 


-0.6874 


-0. 


.00988 


2.426 


2 


.0622 


-0. 


.21842 


0.004494 


6 


24 


44 


15.363 


0.72 


134.329 


-0.7116 


-0 


.01011 


14.297 


0. 


.3386 


-0. 


.14085 


0.003338 


6 


24 


46 


15.081 


0.69 


136.583 


-0.7343 


-0 


.01057 


14.929 


0. 


.2966 


-0 


.14604 


0.003535 


7 


26 


20 


18.010 


0.77 


104.270 


-0.4262 


-0 


.00579 


-53.051 


9 


.0711 


-0 


.47907 


0.007577 


3 


26 


22 


18.229 


0.85 


107.650 


-0.4554 


-0. 


.00658 


-22.313 


4. 


.6236 


-0. 


.26860 


0.004303 


2 


26 


24 


18.156 


0.86 


110.836 


-0.4824 


-0. 


.00716 


-18.235 


4. 


.0900 


-0. 


.24685 


0.004013 


2 


26 


26 


18.038 


0.86 


113.750 


-0.5078 


-0. 


.00759 


-17.679 


4. 


.0800 


-0 


.25048 


0.004123 


3 


26 


28 


17.610 


0.83 


117.236 


-0.5379 


-0. 


.00814 


-16.004 


4 


.0456 


-0. 


.26092 


0.004443 


3 



TABLE X: Ne+Mg reactions (continued) 



^4nc 


A Mg 


E C 


D 


Si 


B 2 




B 3 


Ci 


c 2 


c 3 


d 


8 


26 


30 


17.296 


0. 


.82 


120. 


.371 


-0 


.5664 


-0. 


.00877 


-13.318 


3.7963 


-0.25809 


0.004524 


4 


26 


32 


17.008 


0. 


.80 


123. 


.283 





.5952 


-0, 


.00926 


-13.214 


3.9015 


-0.27137 


0.004848 


4 


26 


34 


16.697 


0. 


.77 


126. 


.098 


-0 


.6224 


-0 


.00976 


-12.354 


3.9147 


-0.28137 


0.005139 


4 


26 


36 


16.366 


0. 


.73 


128. 


.860 


-0 


.6497 


-0. 


.01010 


-12.368 


4.0614 


-0.29871 


0.005557 


6 


26 


38 


16.048 


0. 


.75 


131 


.573 


-0 


.6771 


-0. 


01033 


2.660 


1.9218 


-0.20263 


0.004124 


5 


26 


40 


15.704 


0. 


.72 


134 


.216 


-0 


.7034 


-0, 


.01057 


2.415 


2.0787 


-0.22042 


0.004551 


6 


26 


42 


15.377 


0. 


.72 


136. 


792 


-0 


.7302 


-0 


.01080 


14.584 


0.3126 


-0.14095 


0.003367 


6 


26 


44 


15.078 





.70 


139. 


286 


-0. 


.7569 


-0. 


.01102 


14.880 


0.3259 


-0.14950 


0.003620 


7 


26 


46 


14.790 





.68 


141. 


647 


-0 


.7782 


-0 


.01180 


21.524 


-0.6419 


-0.10804 


0.003053 


8 


28 


20 


18.002 


0. 


.89 


107. 


.189 





.4520 


-0, 


.00626 


0.579 


1.4507 


-0.12552 


0.002150 


5 


28 


22 


17.989 


0. 


.90 


110. 


.752 





.4828 


-0, 


.00708 


0.573 


1.4619 


-0.12759 


0.002214 


4 


28 


24 


17.873 


0. 


.89 


114. 


.112 





.5111 


-0. 


.00772 


0.418 


1.5440 


-0.13532 


0.002389 


4 


28 


26 


17.744 


0. 


.88 


117. 


.190 


-0 


.5379 


-0, 


.00820 


0.303 


1.6287 


-0.14350 


0.002572 


4 


28 


28 


17.323 





.86 


120. 


.832 





.5699 


-0 


.00879 


0.330 


1.7914 


-0.16190 


0.003001 


4 


28 


30 


17.003 


0. 


.84 


124. 


.117 


-0 


.6004 


-0, 


.00946 


0.498 


1.8878 


-0.17500 


0.003327 


5 


28 


32 


16.709 


0. 


.81 


127. 


.171 


-0 


.6303 


-0 


.01002 


0.600 


1.9862 


-0.18783 


0.003646 


5 


28 


34 


16.407 





.79 


130. 


.123 


-0. 


.6594 


-0 


.01055 


0.688 


2.0870 


-0.20123 


0.003981 


5 


28 


36 


16.084 


0. 


.76 


133 


.019 


-0 


.6888 


-0, 


.01090 


1.461 


2.0895 


-0.21060 


0.004260 


5 


28 


38 


15.753 





.72 


135. 


.858 


-0. 


.7169 


-0 


.01126 


1.559 


2.1958 


-0.22578 


0.004646 


7 


28 


40 


15.434 


0. 


.73 


138. 


.627 





.7455 


-0, 


.01150 


13.105 


0.5237 


-0.15099 


0.003538 


6 


28 


42 


15.124 


0. 


.70 


141. 


.324 





.7737 


-0, 


.01179 


14.323 


0.4110 


-0.15389 


0.003708 


8 


28 


44 


14.817 


0. 


.69 


143. 


927 


-0 


.7991 


-0. 


.01230 


20.940 


-0.5453 


-0.11377 


0.003166 


9 


28 


46 


14.545 





.67 


146. 


.402 





.8230 


-0 


.01306 


26.725 


-1.4066 


-0.07677 


0.002662 


10 


30 


20 


17.642 


0. 


.88 


109. 


.893 


-0 


.4772 


-0 


.00665 


1.749 


1.4082 


-0.13166 


0.002351 


4 


30 


22 


17.623 


0. 


.88 


113 


629 


-0 


.5098 


-0 


.00749 


2.248 


1.3531 


-0.13093 


0.002375 


5 


30 


24 


17.495 


0. 


.87 


117 


155 





.5397 


-0, 


.00815 


1.150 


1.5831 


-0.14633 


0.002680 


4 


30 


26 


17.366 


0. 


.86 


120. 


.391 


-0 


.5679 


-0, 


.00866 


0.834 


1.7003 


-0.15637 


0.002898 


4 


30 


28 


16.965 





.83 


124. 


.185 


-0. 


.6021 


-0 


.00929 


1.273 


1.7930 


-0.17143 


0.003279 


5 


30 


30 


16.649 


0. 


.81 


127. 


.611 


-0 


.6336 


-0 


.01003 


1.148 


1.9368 


-0.18729 


0.003660 


5 


30 


32 


16.379 


0. 


.78 


130 


.802 


-0 


.6650 


-0 


.01065 


1.044 


2.0506 


-0.20059 


0.003986 


5 


30 


34 


16.110 


0. 


.77 


133 


.887 


-0 


.6956 


-0 


.01124 


4.386 


1.6389 


-0.18804 


0.003895 


5 


30 


36 


15.806 





.74 


136. 


911 


-0 


.7263 


-0 


.01165 


5.437 


1.5817 


-0.19401 


0.004117 


5 


30 


38 


15.491 


0. 


.72 


139. 


.875 


-0 


.7565 


-0 


.01203 


7.087 


1.4346 


-0.19608 


0.004284 


7 


30 


40 


15.178 


0. 


.72 


142 


765 


-0. 


.7864 


-0. 


01233 


18.568 


-0.2518 


-0.11974 


0.003141 


7 


30 


42 


14.882 


0. 


.69 


145. 


.579 


-0 


.8160 


-0 


.01270 


19.206 


-0.2916 


-0.12587 


0.003363 


9 


30 


44 


14.577 


0. 


.68 


148 


.291 


-0 


.8413 


-0, 


.01340 


26.130 


-1.3059 


-0.08252 


0.002769 


10 


30 


46 


14.324 





.69 


150. 


881 


-0 


.8690 


-0. 


.01404 


47.832 


-4.7265 


0.08875 


-0.000043 


13 


32 


20 


17.324 





.92 


112. 


660 





.5008 


-0, 


.00681 


25.358 


-1.9579 


0.02242 


-0.000001 


9 


32 


22 


17.296 


0. 


93 


116. 


.587 


-0 


.5363 


-0, 


.00758 


25.941 


-2.0355 


0.02443 


-0.000001 


9 


32 


24 


17.172 


0. 


.92 


120. 


.290 


-0 


.5676 


-0, 


.00828 


27.419 


-2.1948 


0.02803 


-0.000001 


9 


32 


26 


17.046 


0. 


.92 


123 


.697 


-0 


.5975 


-0. 


.00881 


28.780 


-2.3420 


0.03124 


0.000000 


9 


32 


28 


16.686 





.91 


127. 


.635 


-0 


.6328 


-0 


.00955 


31.295 


-2.6335 


0.03777 


0.000000 


9 


32 


30 


16.401 





.89 


131 


.202 


-0 


.6657 


-0, 


.01037 


33.379 


-2.8830 


0.04361 


0.000000 


10 


32 


32 


16.140 


0. 


.88 


134. 


.530 


-0 


.6985 


-0, 


.01106 


35.200 


-3.1061 


0.04882 


0.000001 


11 


32 


34 


15.866 


0. 


.87 


137 


.743 


-0. 


.7304 


-0 


.01173 


37.005 


-3.3289 


0.05378 


0.000011 


11 


32 


36 


15.559 





.84 


140. 


,890 


-0 


.7620 


-0 


.01227 


39.149 


-3.5953 


0.06010 


0.000007 


10 


32 


38 


15.231 





.81 


143. 


972 


-0 


.7936 


-0, 


,01273 


41.569 


-3.8997 


0.06769 


-0.000009 


11 


32 


40 


14.889 





.76 


146. 


.970 





.8231 


-0. 


,01329 


44.133 


-4.2178 


0.07526 


-0.000011 


12 


32 


42 


14.562 


0. 


.72 


149. 


.893 


-0 


.8544 


-0, 


,01375 


46.503 


-4.5277 


0.08302 


-0.000022 


13 


32 


44 


14.252 





.67 


152. 


.718 


-0 


.8843 


-0, 


,01430 


48.693 


-4.8237 


0.09050 


-0.000028 


13 


32 


46 


13.991 


0. 


.64 


155. 


.412 





.9150 


-0 


,01492 


50.292 


-5.0640 


0.09685 


-0.000033 


14 


34 


20 


16.823 


0. 


.90 


115. 


363 





.5252 


-0. 


,00678 


28.559 


-2.2989 


0.02923 


0.000000 


9 


34 


22 


16.761 





.90 


119. 


.476 


-0. 


.5617 


-0 


,00761 


29.717 


-2.4299 


0.03239 


0.000000 


9 


34 


24 


16.634 


0. 


.89 


123 


.358 


-0 


.5954 


-0. 


,00828 


31.198 


-2.5942 


0.03610 


0.000000 


9 


34 


26 


16.501 


0. 


.88 


126 


.936 


-0 


.6270 


-0. 


.00882 


32.697 


-2.7589 


0.03974 


0.000000 


10 


34 


28 


16.167 


0. 


.87 


131 


.017 


-0. 


.6646 


-0, 


.00960 


34.952 


-3.0357 


0.04611 


0.000000 


10 


34 


30 


15.898 





.85 


134. 


724 


-0 


.6997 


-0. 


.01043 


36.915 


-3.2822 


0.05210 


-0.000003 


10 


34 


32 


15.646 


0. 


.83 


138. 


.186 


-0 


.7339 


-0, 


.01119 


38.762 


-3.5143 


0.05765 


-0.000002 


11 


34 


34 


15.385 


0. 


.81 


141. 


.525 


-0. 


.7673 


-0. 


.01193 


40.632 


-3.7541 


0.06346 


-0.000001 


11 


34 


36 


15.094 


0. 


.78 


144. 


.791 





.8003 


-0, 


.01257 


42.746 


-4.0237 


0.06995 


-0.000002 


11 


34 


38 


14.784 





.74 


147. 


,987 





.8332 


-0. 


.01315 


45.005 


-4.3138 


0.07695 


-0.000003 


12 



TABLE X: Ne+Mg reactions (continued) 



^4nc 




E c 


D 


Bi 


B 2 




B 3 


Ci 


c 2 




c 3 


c 4 


8 


34 


40 


14.473 


0.70 


151.096 


-0.8650 


-0. 


.01375 


47.265 


-4.6109 





.08419 


-0.000004 


13 


34 


42 


14.175 


0.66 


154.122 


-0.8977 


-0. 


.01433 


49.335 


-4.8973 





.09144 


-0.000009 


13 


34 


44 


13.899 


0.63 


157.046 


-0.9289 


-0 


.01501 


51.113 


-5.1597 





.09823 


-0.000011 


14 


34 


46 


13.665 


0.61 


159.831 


-0.9591 


-0. 


.01589 


52.438 


-5.3795 





.10432 


-0.000014 


14 


36 


20 


16.360 


0.87 


117.937 


-0.5482 


-0. 


.00688 


31.395 


-2.6102 





.03530 


0.000012 


9 


36 


22 


16.282 


0.87 


122.231 


-0.5865 


-0. 


.00771 


32.812 


-2.7706 





.03927 


0.000006 


10 


36 


24 


16.155 


0.86 


126.288 


-0.6229 


-0. 


.00834 


34.228 


-2.9325 





.04283 


0.000009 


10 


36 


26 


16.017 


0.84 


130.030 


-0.6562 


-0 


.00891 


35.864 


-3.1151 





.04695 


0.000008 


10 


36 


28 


15.691 


0.82 


134.243 


-0.6945 


-0. 


.00984 


38.253 


-3.4093 





.05377 


0.000013 


10 


36 


30 


15.430 


0.80 


138.083 


-0.7311 


-0. 


.01075 


40.184 


-3.6555 





.05964 


0.000018 


11 


36 


32 


15.195 


0.78 


141.677 


-0.7679 


-0. 


.01149 


41.901 


-3.8821 





.06520 


0.000018 


11 


36 


34 


14.946 


0.76 


145.138 


-0.8027 


-0 


.01232 


44.050 


-4.1714 





.07350 


-0.000018 


12 


36 


36 


14.669 


0.72 


148.518 


-0.8370 


-0 


.01306 


46.088 


-4.4382 





.07994 


-0.000013 


12 


36 


38 


14.382 


0.68 


151.823 


-0.8711 


-0 


.01377 


48.182 


-4.7203 





.08696 


-0.000014 


13 


36 


40 


14.098 


0.65 


155.035 


-0.9041 


-0. 


.01450 


50.152 


-4.9963 





.09386 


-0.000012 


14 


36 


42 


13.839 


0.62 


158.165 


-0.9397 


-0. 


.01506 


51.657 


-5.2314 





,09981 


-0.000010 


14 


36 


44 


13.596 


0.60 


161.184 


-0.9722 


-0 


.01587 


53.003 


-5.4563 





.10580 


-0.000008 


14 


36 


46 


13.391 


0.59 


164.061 


-1.0037 


-0. 


.01686 


53.954 


-5.6430 





.11118 


-0.000008 


14 


38 


20 


15.954 


0.84 


120.360 


-0.5690 


-0. 


.00717 


33.913 


-2.9076 





.04197 


0.000006 


10 


38 


22 


15.863 


0.83 


124.826 


-0.6091 


-0 


.00803 


35.502 


-3.0860 





.04625 


0.000005 


9 


38 


24 


15.722 


0.82 


129.042 


-0.6460 


-0 


.00877 


37.293 


-3.2897 





.05102 


0.000002 


10 


38 


26 


15.590 


0.80 


132.943 


-0.6820 


-0 


.00931 


38.824 


-3.4673 





.05502 


0.000002 


10 


38 


28 


15.277 


0.78 


137.284 


-0.7216 


-0. 


.01034 


41.257 


-3.7747 





.06249 


0.000001 


11 


38 


30 


15.031 


0.75 


141.255 


-0.7609 


-0 


.01122 


43.082 


-4.0190 





.06857 


0.000001 


12 


38 


32 


14.795 


0.73 


144.969 


-0.7979 


-0 


.01213 


45.012 


-4.2715 





.07491 


0.000001 


12 


38 


34 


14.551 


0.69 


148.546 


-0.8340 


-0. 


.01306 


47.003 


-4.5350 





.08162 


0.000001 


13 


38 


36 


14.306 


0.67 


152.041 


-0.8711 


-0. 


.01379 


48.770 


-4.7917 





.08858 


-0.000014 


13 


38 


38 


14.044 


0.64 


155.450 


-0.9065 


-0. 


.01460 


50.563 


-5.0494 





.09506 


-0.000010 


14 


38 


40 


13.792 


0.61 


158.762 


-0.9408 


-0. 


.01545 


52.158 


-5.2964 





.10154 


-0.000010 


14 


38 


42 


13.560 


0.59 


161.988 


-0.9777 


-0 


.01612 


53.389 


-5.5127 





.10742 


-0.000014 


14 


38 


44 


13.345 


0.59 


165.100 


-1.0115 


-0 


.01705 


54.373 


-5.7053 





.11271 


-0.000009 


14 


38 


46 


13.164 


0.58 


168.071 


-1.0466 


-0 


.01795 


55.017 


-5.8633 





.11739 


-0.000008 


14 


40 


20 


15.594 


0.81 


122.654 


-0.5901 


-0 


.00757 


36.108 


-3.1793 





.04838 


0.000000 


9 


40 


22 


15.504 


0.80 


127.286 


-0.6330 


-0. 


.00837 


37.622 


-3.3539 





.05249 


0.000000 


10 


40 


24 


15.359 


0.78 


131.655 


-0.6715 


-0. 


.00917 


39.522 


-3.5714 





.05757 


0.000000 


10 


40 


26 


15.216 


0.76 


135.699 


-0.7077 


-0. 


.00987 


41.365 


-3.7831 





.06250 


-0.000001 


11 


40 


28 


14.922 


0.73 


140.168 


-0.7502 


-0. 


.01087 


43.607 


-4.0787 





.06982 


-0.000002 


12 


40 


30 


14.676 


0.70 


144.257 


-0.7895 


-0 


.01195 


45.642 


-4.3482 





.07666 


-0.000002 


13 


40 


32 


14.457 


0.68 


148.093 


-0.8293 


-0. 


.01283 


47.363 


-4.5858 





.08272 


-0.000001 


13 


40 


34 


14.239 


0.65 


151.786 


-0.8684 


-0. 


.01370 


48.968 


-4.8172 





.08872 


-0.000001 


13 


40 


36 


14.002 


0.63 


155.384 


-0.9054 


-0 


.01464 


50.692 


-5.0688 





.09532 


-0.000002 


14 


40 


38 


13.766 


0.61 


158.894 


-0.9422 


-0 


.01556 


52.242 


-5.3110 





.10180 


-0.000003 


14 


40 


40 


13.542 


0.59 


162.308 


-0.9797 


-0. 


.01635 


53.448 


-5.5233 





.10749 


-0.000002 


14 


40 


42 


13.331 


0.58 


165.622 


-1.0162 


-0 


.01728 


54.488 


-5.7257 





.11326 


-0.000006 


15 


40 


44 


13.135 


0.58 


168.824 


-1.0513 


-0 


.01831 


55.307 


-5.9080 





.11864 


-0.000007 


14 


40 


46 


12.964 


0.59 


171.872 


-1.0832 


-0 


.01969 


55.945 


-6.0714 





.12385 


-0.000006 


14 



TABLE XI: Fit parameters for Mg+Mg reactions 





M 


E C 


D 


Bi 


B 2 




B 3 


Ci 


c 2 


c 3 




c 4 


,5 


20 


20 


23 


.050 





99 


103. 


,307 


-0 


.2980 


-0 


.00312 


-27.040 


4.2173 


-0.18663 





.002291 


4 


20 


22 


22 


.995 





.99 


106 


,454 


-0 


.3206 


-0 


.00363 


-27.727 


4.3219 


-0.19218 





.002384 


3 


20 


24 


22 


.844 





.99 


109 


,389 


-0 


.3417 


-0 


.00396 


-30.112 


4.6524 


-0.20753 





.002608 


2 


20 


26 


22 


.752 





.99 


112 


,050 


-0 


.3614 


-0 


,00420 


-21.394 


3.6841 


-0.17273 





.002191 


2 


20 


28 


22 


.031 





.91 


115 


,256 


-0 


.3836 


-0 


,00447 


-50.742 


7.3809 


-0.32658 





.004271 


2 


20 


30 


21 


.706 





.92 


118 


,137 


-0 


.4044 


-0 


,00484 


-36.203 


5.8094 


-0.27250 





.003654 


2 


20 


32 


21 


.305 





.88 


120 


,802 


-0 


.4250 


-0 


,00515 


-38.554 


6.2535 


-0.29765 





.004066 


2 


20 


34 


20 


.967 





.88 


123 


,368 


-0 


.4450 


-0 


,00541 


-30.687 


5.4368 


-0.27208 





.003808 


3 


20 


36 


20 


.693 





.95 


125 


,868 


-0 


.4640 


-0 


,00561 


-0.136 


1.8256 


-0.13375 





.002049 


5 


20 


38 


20 


.230 





.91 


128 


,314 





.4832 


-0 


,00572 


1.466 


1.7672 


-0.13891 





.002198 


5 


20 


40 


19 


.870 





.94 


130 


,691 


-0 


.5013 


-0 


,00583 


16.627 


-0.0343 


-0.07132 





.001352 


7 


20 


42 


19 


.331 





.82 


133. 


,010 


-0 


.5213 


-0 


,00582 


-3.469 


2.6320 


-0.18939 





.003041 


6 


20 


44 


19 


.080 





.92 


135 


,238 





.5363 


-0 


,00611 


33.678 


-2.0342 


-0.00021 





.000511 


9 


20 


46 


18 


.699 





.88 


137. 


,377 


-0 


.5545 


-0 


,00628 


35.190 


-2.1721 


0.00045 





.000560 


10 


22 


22 


23 


.019 


1 


.00 


109 


,779 


-0 


.3451 


-0 


,00413 


-26.110 


4.1165 


-0.18451 





.002296 


3 


22 


24 


22 


.878 





.99 


112 


,888 


-0 


.3669 


-0 


,00452 


-28.855 


4.4828 


-0.20099 





.002532 


2 


22 


26 


22 


.757 


1 


.00 


115 


,711 


-0 


.3873 


-0 


,00481 


-24.916 


4.0844 


-0.18856 





.002405 


2 


22 


28 


21 


.965 





.87 


119 


,121 


-0 


.4110 


-0 


,00510 


-63.835 


8.9529 


-0.38946 





.005105 


2 


22 


30 


21 


.694 





.92 


122. 


,184 


-0 


.4328 


-0 


,00552 


-35.460 


5.7422 


-0.27138 





.003663 


3 


22 


32 


21 


.317 





.89 


125 


,024 


-0 


.4553 


-0 


,00582 


-37.208 


6.0972 


-0.29254 





.004019 


2 


22 


34 


20 


.952 





.89 


127. 


,759 


-0 


.4765 


-0 


,00611 


-29.305 


5.2947 


-0.26822 





.003784 


3 


22 


36 


20 


.657 





.95 


130. 


,432 


-0 


.4971 


-0 


,00630 


-0.275 


1.8692 


-0.13746 





.002127 


5 


22 


38 


20 


.184 





.91 


133. 


,052 


-0 


.5184 


-0 


,00638 


1.013 


1.8544 


-0.14470 





.002306 


5 


22 


40 


19 


.794 





.93 


135 


,596 


-0 


.5372 


-0 


,00654 


16.960 


-0.0246 


-0.07475 





.001438 


7 


22 


42 


19 


.281 





.84 


138. 


,083 


-0 


.5594 


-0 


,00649 


5.624 


1.5353 


-0.14716 





.002506 


6 


22 


44 


18 


.987 





.91 


140 


,475 


-0 


.5762 


-0 


,00676 


34.764 


-2.1185 


-0.00015 





.000553 


10 


22 


46 


18 


.588 





.86 


142. 


,764 


-0 


.5949 


-0 


,00700 


36.481 


-2.2679 


0.00031 





.000614 


10 


24 


24 


22 


.799 


1 


.01 


116. 


,167 


-0 


.3893 


-0 


,00495 


-20.567 


3.5688 


-0.16849 





.002149 


3 


24 


26 


22 


.646 


1 


.00 


119. 


,154 


-0 


.4106 


-0 


,00527 


-21.356 


3.7263 


-0.17756 





.002297 


3 


24 


28 


21 


.831 





.86 


122 


,756 


-0 


.4355 


-0 


,00560 


-65.752 


9.2680 


-0.40577 





.005363 


4 


24 


30 


21 


.578 





.92 


125 


997 


-0 


.4593 


-0 


,00601 


-35.331 


5.7886 


-0.27643 





.003767 


2 


24 


32 


21 


.192 





.88 


129 


,002 


-0 


.4829 


-0 


,00635 


-37.330 


6.1863 


-0.29980 





.004158 


2 


24 


34 


20 


.830 





.87 


131. 


,903 


-0 


.5057 


-0 


,00664 


-30.709 


5.5319 


-0.28129 





.003999 


3 


24 


36 


20 


.513 





.94 


134. 


,739 





.5275 


-0 


,00686 


-0.231 


1.9334 


-0.14380 





.002256 


5 


24 


38 


20 


.037 





.90 


137 


,524 


-0 


.5502 


-0 


,00694 


1.315 


1.8925 


-0.15038 





.002431 


6 


24 


40 


19 


.646 





.91 


140. 


,231 


-0 


.5710 


-0 


,00707 


17.485 


-0.0250 


-0.07868 





.001537 


7 


24 


42 


19 


.144 





.83 


142. 


,879 


-0 


.5948 


-0 


,00702 


5.061 


1.6738 


-0.15718 





.002693 


6 


24 


44 


18. 


.820 





.89 


145. 


,422 


-0 


.6122 


-0 


,00736 


36.231 


-2.2303 


-0.00010 





.000606 


10 


24 


46 


18. 


.420 





.84 


147. 


,858 


-0 


.6323 


-0 


,00764 


37.976 


-2.3826 


0.00026 





.000673 


10 


26 


26 


22 


.513 


1 


.00 


122 


,297 


-0 


.4328 


-0 


,00559 


-20.350 


3.6687 


-0.17821 





.002336 


3 


26 


28 


21 


.853 





,93 


126. 


,085 


-0 


.4594 


-0 


,00594 


-37.327 


5.9257 


-0.27709 





.003722 


3 


26 


30 


21 


.448 





.91 


129 


,492 


-0 


.4842 


-0 


,00638 


-33.625 


5.6584 


-0.27490 





.003787 


3 


26 


32 


21 


.060 





.88 


132 


,655 


-0 


.5090 


-0 


,00675 


-35.765 


6.0763 


-0.29931 





.004195 


3 


26 


34 


20 


.673 





.84 


135. 


,713 


-0 


.5326 


-0 


,00709 


-33.918 


6.0178 


-0.30530 





.004369 


6 


26 


36 


20 


.361 





.92 


138 


,710 


-0 


.5562 


-0 


,00729 


-0.344 


2.0216 


-0.15129 





.002399 


5 


26 


38 


19 


.889 





.88 


141 


,652 





.5804 


-0 


,00739 


0.960 


2.0086 


-0.15915 





.002594 


6 


26 


40 


19 


.485 





.90 


144 


,516 


-0 


.6025 


-0 


,00753 


18.097 


-0.0255 


-0.08297 





.001644 


7 


26 


42 


18 


.993 





.81 


147 


,312 


-0 


.6262 


-0 


,00759 


4.948 


1.7702 


-0.16595 





.002869 


6 


26 


44 


18 


.652 





.86 


150 


,009 


-0 


.6463 


-0 


,00786 


37.668 


-2.3388 


-0.00016 





.000660 


10 


26 


46 


18 


.263 





.82 


152 


,588 


-0 


.6686 


-0 


,00811 


39.322 


-2.4893 


0.00024 





.000725 


11 


28 


28 


21 


.313 





.89 


130. 


,039 


-0 


.4870 


-0 


,00635 


-37.669 


6.2086 


-0.29932 





.004132 


3 


28 


30 


20 


.951 





.87 


133. 


,608 


-0 


.5135 


-0 


,00682 


-32.422 


5.7258 


-0.28793 





.004072 


3 


28 


32 


20 


.594 





.84 


136 


925 


-0 


.5392 


-0 


,00725 


-31.888 


5.8119 


-0.29913 





.004310 


5 


28 


34 


20 


.323 





.91 


140 


,131 


-0 


.5645 


-0 


,00761 


-5.329 


2.6457 


-0.17738 





.002760 


5 


28 


36 


19 


.923 





.89 


143 


,272 


-0 


.5899 


-0 


,00784 


2.519 


1.8027 


-0.15064 





.002485 


6 


28 


38 


19 


.468 





.85 


146. 


,352 


-0 


.6154 


-0 


,00798 


1.507 


2.0721 


-0.17017 





.002842 


5 


28 


40 


19 


.073 





.86 


149 


350 


-0 


.6388 


-0 


,00817 


18.989 


-0.0290 


-0.09057 





.001841 


8 


28 


42 


18 


.647 





.80 


152 


,275 


-0 


.6639 


-0 


,00828 


11.837 


0.9777 


-0.14006 





.002604 


8 


28 


44 


18 


.278 





.82 


155 


,099 


-0 


.6860 


-0 


,00857 


39.472 


-2.4996 


-0.00016 





.000745 


11 


28 


46 


17. 


.907 





.78 


157. 


,795 


-0 


.7087 


-0 


,00892 


41.058 


-2.6492 


0.00027 





.000813 


11 


30 


30 


20 


.577 





.84 


137 


,330 


-0 


.5411 


-0 


,00735 


-31.837 


5.8106 


-0.29950 





.004321 


5 



TABLE XI: Mg+Mg reactions (continued) 



Ai 


A 2 


E C 


D 


Bi 


B 2 




B A 


Ci 


c 2 


c 3 


C 4 


5 


30 


32 


20.325 





.90 


140 


,795 


-0 


.5685 


-0 


,00778 


-6.082 


2.7418 


-0.18149 


0.002820 


5 


30 


34 


19.966 





.88 


144. 


.144 


-0 


.5952 


-0 


,00818 


-3.343 


2.5170 


-0.17921 


0.002869 


5 


30 


36 


19.581 


0. 


.87 


147 


,424 


-0 


.6220 


-0 


,00844 


3.385 


1.7944 


-0.15697 


0.002652 


6 


30 


38 


19.158 





.82 


150. 


,636 


-0 


.6478 


-0 


,00867 


1.394 


2.1728 


-0.18078 


0.003069 


8 


30 


40 


18.761 





.83 


153 


,767 


-0 


.6734 


-0 


,00884 


19.533 


-0.0266 


-0.09672 


0.002002 


8 


30 


42 


18.363 





.80 


156 


,820 


-0 


.6998 


-0 


,00899 


21.869 


-0.2448 


-0.09461 


0.002054 


8 


30 


44 


17.981 





.79 


159. 


,767 





.7231 


-0 


,00932 


40.923 


-2.6343 


-0.00015 


0.000821 


11 


30 


46 


17.638 





.76 


162 


,584 


-0 


.7480 


-0 


,00966 


42.223 


-2.7683 


0.00018 


0.000885 


11 


32 


32 


19.988 





.88 


144 


,403 


-0 


.5973 


-0 


,00825 


-4.944 


2.7110 


-0.18684 


0.002970 


5 


32 


34 


19.649 





.86 


147 


,890 


-0 


.6256 


-0 


,00867 


-3.401 


2.6195 


-0.18969 


0.003086 


5 


32 


36 


19.277 





.85 


151 


,302 


-0 


.6531 


-0 


,00899 


4.651 


1.7218 


-0.16010 


0.002771 


6 


32 


38 


18.891 





.85 


154 


,646 


-0 


.6806 


-0 


,00923 


17.981 


0.1360 


-0.10159 


0.002055 


7 


32 


40 


18.488 





.81 


157 


,905 


-0 


.7075 


-0 


,00944 


19.975 


-0.0280 


-0.10206 


0.002146 


7 


32 


42 


18.119 





.79 


161 


,082 





.7351 


-0 


,00963 


21.929 


-0.2179 


-0.10062 


0.002203 


9 


32 


44 


17.717 





.77 


164. 


,149 


-0 


.7595 


-0 


,01002 


42.144 


-2.7535 


-0.00019 


0.000891 


11 


32 


46 


17.396 





.75 


167. 


,081 


-0 


.7855 


-0 


,01040 


43.245 


-2.8776 


0.00011 


0.000953 


11 


34 


34 


19.326 





.83 


151 


,506 





.6543 


-0 


,00916 


-2.633 


2.6187 


-0.19624 


0.003256 


8 


34 


36 


18.969 





.82 


155 


,046 


-0 


.6830 


-0 


,00954 


5.228 


1.7291 


-0.16662 


0.002938 


7 


34 


38 


18.593 





.82 


158 


,519 


-0 


.7126 


-0 


,00976 


18.444 


0.1376 


-0.10733 


0.002206 


8 


34 


40 


18.218 





.80 


161 


,896 


-0 


.7400 


-0 


,01007 


20.352 


-0.0323 


-0.10716 


0.002287 


9 


34 


42 


17.844 





.78 


165 


,188 


-0 


.7678 


-0 


,01037 


27.826 


-0.9319 


-0.07589 


0.001935 


10 


34 


44 


17.458 





.76 


168 


,374 


-0 


.7950 


-0 


,01070 


43.184 


-2.8653 


-0.00023 


0.000959 


12 


34 


46 


17.162 





.74 


171 


,416 


-0 


.8223 


-0 


,01113 


44.076 


-2.9793 


0.00011 


0.001017 


11 


36 


36 


18.635 





.81 


158 


,714 


-0 


.7137 


-0 


,00990 


11.756 


0.9757 


-0.14170 


0.002674 


7 


36 


38 


18.277 





.80 


162 


304 


-0 


.7439 


-0 


,01022 


18.908 


0.1360 


-0.11330 


0.002364 


8 


36 


40 


17.903 





.79 


165 


,795 


-0 


.7714 


-0 


,01065 


26.904 


-0.8201 


-0.07997 


0.001989 


10 


36 


42 


17.523 





.77 


169 


,203 


-0 


.8019 


-0 


,01091 


42.286 


-2.7578 


-0.00412 


0.001009 


12 


36 


44 


17.189 





.74 


172 


,498 





.8302 


-0 


,01131 


44.130 


-2.9776 


-0.00021 


0.001026 


11 


36 


46 


16.915 





.74 


175 


,641 


-0 


.8573 


-0 


,01189 


44.841 


-3.0822 


0.00012 


0.001083 


11 


38 


38 


17.929 





.79 


166 


,008 


-0 


.7744 


-0 


,01066 


26.054 


-0.7196 


-0.08377 


0.002037 


10 


38 


40 


17.583 





.77 


169 


,614 


-0 


.8042 


-0. 


,01108 


32.648 


-1.5273 


-0.05571 


0.001724 


10 


38 


42 


17.220 





.75 


173 


,127 


-0 


.8349 


-0 


.01147 


43.534 


-2.9005 


-0.00335 


0.001070 


11 


38 


44 


16.919 





.74 


176 


,524 


-0 


.8640 


-0 


,01196 


44.930 


-3.0851 


-0.00025 


0.001093 


11 


38 


46 


16.629 





.72 


179 


,767 





.8921 


-0 


,01262 


50.245 


-3.7870 


0.02551 


0.000797 


12 


40 


40 


17.253 





.76 


173 


,326 


-0 


.8349 


-0 


,01158 


38.845 


-2.3030 


-0.02843 


0.001419 


13 


40 


42 


16.938 





.74 


176 


,945 


-0 


.8677 


-0 


,01198 


44.228 


-2.9976 


-0.00386 


0.001142 


12 


40 


44 


16.618 





.72 


180 


,438 


-0 


.8965 


-0 


,01264 


50.561 


-3.8203 


0.02633 


0.000791 


12 


40 


46 


16.271 





.65 


183. 


,780 


-0 


.9269 


-0 


,01329 


63.817 


-5.5447 


0.09546 


-0.000111 


16 


42 


42 


16.622 





.72 


180 


,656 


-0 


.8989 


-0 


,01264 


50.451 


-3.8060 


0.02570 


0.000800 


13 


42 


44 


16.277 





.66 


184. 


.251 


-0 


.9312 


-0 


,01321 


61.339 


-5.2251 


0.08151 


0.000086 


15 


42 


46 


16.024 





.65 


187 


,686 


-0 


.9627 


-0 


,01393 


64.386 


-5.6642 


0.09708 


-0.000076 


16 


44 


44 


16.042 


0. 


.67 


187 


,936 


-0 


.9631 


-0 


,01397 


60.843 


-5.2114 


0.07765 


0.000198 


15 


44 


46 


15.789 


0. 


.65 


191 


,459 


-0 


.9955 


-0 


.01477 


65.263 


-5.8340 


0.10123 


-0.000076 


16 


46 


46 


15.543 





.63 


195 


,071 


-1. 


.0290 


-0 


,01563 


69.673 


-6.4629 


0.12534 


-0.000359 


16 



